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HAND ann POWER MOULDING MACHINES. 
MULTIPLE MOULDING MACHINES. 


Crucible Furnaces, Crushing’ Mills, Pig Breakers, 


SAND MIXERS & or &e., wed 


The SIMPLEX COKE OVEN & ENGINEERING C0. 


Pe Head Office: TEMPLE BAR HOUSE, LONDON, =o. 
Glasgow, MNewcastle-on-Tyne, Manchester & Rirmingham. 
Telegrams: “ Aloof, London.” Te‘ephone: 5097, Holborn. 


COMPLETE SAND BLAST PLANTS 


For cleaning large and small Castings. 
As supplied to the Principal Firms. 
Tilghman’s Patent Sand Blast 
Company, Ltd., 


: 'BROADHEATH, near 
~~ MANCHESTER, 
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Telephone No. 47 
Heaten Moor. MANUFACTURERS OF bers Per nd 


Crystal Canadian Corundum, 
CARBO CORUNDUM 


EMERY WHEELS, 
For Foundry Use 


ALSO 


ALL CLASSES OF 


GRINDING . . 
MACHINES... . 


a | 
oF Send for 1 Catalogue and Prices. 


B. R. ROWLAND & CO., LTD., 
REDDISH, Near STOCKPORT. 























A REVOLUTION IN 


Pipe Foundry Practice 


Pipe Cores, 
18 ft. long and 
2 in. to 20 in. 


diameter, 


W. Jones’s Patent 


CORE FORMING MACHINE 


_ JONES &, ATTWOOD, 
STOURBRIDGE, ENGLAND. 
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al Mc -N EI ‘Hay S 
Special. . £" ENT UNBREAK, 
Quality. . : errs Kis 8 mt 


FIREBRICKS 


- for. 


CUPOLA 
LININGS. 











GEORGE K. HARRISON, L‘*- 


Fireclay Brick Works, al 
STOUR BRIDGE. Can also be made in Aluminium. 




















SMALL _ MACHINE ¢ BRASS FOUNDRIES. 






ae BD" 


Combined Rotary and plunger type. Capacity, 150 to 200 feet per hour. 





Sizes, s in, to oy in. dia., or special to Ts in. dia, DELIVERY FROM OUR STOCK. 


HORACE P. MARSHALL & Go., LEEDS. 
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Telegrams— ON ADMIRAETY LIST. National Telephone— 
“Tuyere, Manchester.” No. 70, Openshaw. 


T. DAVIES & SON, 


Railway lronworks, 
WEST GORTON, MANCHESTER. 
ESTABLISHED 1876. 


Makers of Complete Foundry Plant. Cupolas of all Types. 
Charging Platforms. Hand and Crane Ladles. 








Beatin cond 


| 
t 
{ 
{ 
' 
i 











DROP BOTTOM CUPOLA, SOLID BOTTOM CUPOLA, 





A2 
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FIRST CLASS PATTERN PLATES 


are now being made by moulders in foundries, with 
WHITE’S PATTERN PLATE APPARATUS 
without the aid of any expensive machine tools, 


No method of making repetition work in foundries is complete without 
a simple ready system of making pattern plates as required for cither hand or machine 
moulding. 


White's syst m completely meets these requirements. Write for illustrated 


pamphlet, to 
EDW. WHITE, Windsor Works, Redditch. 
ON ADMIRALTY LIST. London Office: W. Littleton, 9, Fe church Street, E.C. 








soLe makers of  PEHRSON’S PATENT 
STEEL MOULDERS’ GREENSAND.” 





SILICA CEMENT. 


GANNISTER BRICKS, FIRE BRICKS, STOPPERS and NOZZLES. 
CRUCIBLE CLAY for ALL PURPOSES. 


J. & 4. DYSON, Sheffield Gannister Works, SHEFFIELD. 


ATTERCLIFFE ROAD, 
Telegrams —“ Dyson's, STANNINGTON.” Telephone—No 702 SHEFFIELD, 








CHAS. HALL, COLD BLAST PIC-IRON. 


Foundry Requisite 








Maker, — —— 
DANTZIC ST., MANCHESTER. BRAND 
STEEL WIRE GRAZE BROOK 
BRUSHES. 


M. & W. GRAZEBROOK, 
DUDLEY. 








Chaplets and Studs a Speciality. 











- STOURBRIDGE FIRE BRICKS - 


OF BEST QUALITY FOR LINING CUPOLAS 


— IN STOCK, ALSO MADE TO ANY DESIGN. — 


Linings Stocked to Customers’ Plans to ensure IMMEDIATE DELIVERY. 
All kinds of Fireclay Goods of highest quality. 


HARRIS & PEARSON, STOURBRIDGE. 


Telegrams: “ Fireclay, Stourbridge.” Telephone: No.7 Brierley Hill. 
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GENERAL FOUNDRY PRACTICE.—a frrac- 
tical Handbook for Iron, Steel, and Brass 
end Students of Metal- 


Founder’, Me*‘all: rgist-, 


| THE METALLUAGY OF STEEL.—By F. Ww. 
HARBORD, A.R.S.M., F.1.C., with section on 
the Mechanical Treatment of Steel, by J. W. Hatt, 
Inst. C.E. Third Edition, Revised. With 3 37 











lurey. By A McWi 114M, A.R.8.M., ard Frercy A.M., 
Ionemuir. Cloth. Fully Illustrated. 15s. net. Plates, and 300 Illustrations in the text. 25s. net. 
“ Contains a tremendous amount of inform ors on. “ An invaluable compendium of informaticn.” 
Engi ing Tim Iron and Coal Trades’ Review. 
qaE Le 29 LEMENTARY METALLURGY.—a Text-book 
|_ECTURES ON IRONFOUNDING.—y tx0s, of. By A. HUMBOLDT SexTOX. ELC P.CS 
TURNER, M.Se., A.R.S.M., F.C, In extia Fourth Editvon, Revised, With numerous Illustra- 
Crown 8vo. With 48 Illustrations, 53. 6d, net. tions. 6s. 
‘Tronfounders will find n wot eo inform “ye m in the hook.’ * Jus ‘ ‘the Kind « of work for Students cc ay ‘ing Metallurgy 


n Trades’ Circular (Rylands r Engineering Students,” Practical Engineer, 


THE METALLURGY OF IRON.—By Tuomas M !cRoscopic ANALYSIS OF METALS.— 


By Fioris Osmonp and J. E, Sreap, F.R.S., 


TURNER, M.Sc., A.R,S.M., F.I.C, In large 
8vo. Cloth. Very fully Illustrated, Third edition. F.L.C, Beautifully Illustrated with nearly 100 
Ready very shortly. Photeuits rographs. 7s. 6d. net. 
‘A thoroughly useful tock, which bri i boge subject up to | “ A useful contributicn t> Metallurgical literature,” 
date. . . , Of greet valu ui ‘ournal, | Chemical News 





LONDON: CHARLES GRIFFIN & CO., LTD. EXETER STREET, STRAND. 








Contractors to the Admiralty and on India and War Office Cists. 


THE CONSOLIDATED PNEUMATIC TOOL CO,, Lro. 


PNEUMATIC TOOLS FOR 
FOUNDRY PURPOSES. 


Complete Plants supplied 
under one > guarantee. 


Boyer & Keller Hammers for 
Fettling, Castings, Caulk- 
ing, Chipping, etc. 


Boyer & Keller Little Giant 
and Whitelaw Pneumatic 
Drills. 


Pneumatic Sand Rammers 


for ramming moulds, made in sizes to suit 
all requirements. Wr te for particulars. 





Sand_ Riddler. 
Post TYPE. 








OBLONG AND TRIPOD TYPES 
ALSO SUPPLIED. 


Pneumatic Sand Rammer. 





General Offices— 
Palace Chambave, 9, Bridge St., Wastentiahen, s.W, 


Workshops and Showroom within a few 


TELEGRAPHI¢ minutes’ walk of the Offices where TELEPHONE 
ADDRESS PNEUMATIC and ELECTRIC Tools Nos.— 
can be seen in operation. Inspection 2.52 & 3987, CERRARD. 


CAULKING LOKDON. 
invited. 


CUPOLA LININGS of 
“Black Delph” Firebricks 


combine great refractoriness with high 
resistance to abrasion. 


E. J. & J. PEARSON, Ltd., STOURBRIDGE. 
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FOUNDRY REQUISITES. 


BRUSHES, CHAPLETS & STUDS, LADLES, 


BELLOWS, CEMENT, RIDDLES & SIEVES, 
BUCKETS, cane ao SPADES, SPRIGS, 
BARROWS, CORE TAPER, TERRA FLAKE, 
BLACKING, CRUCIBLES, FERRO-ALUMINIUM, 


COAL DUST. CUPOLAS, ETC. 


MOOR & SONS, 1, Fennel St., MANCHESTER, (Dept. F.) 


Established 1857. Telegrams‘ Acklam.” Telephone, No. 3566. 








FIRE BRICKS & GLAY§ | J. W. & C. J. PHILLIPS, 








CUPOLA BRICKS. 23, COLLEGE HILL, 
BEST QUALITY. Cannon Street, LONDON, E.C., 
Publish a Special 
Lessees of Delph and Tintern Catalcgue devoted to 
een iia sales MODERN FOUNDRY EQUIPMENT 
KING BROTHERS, Best of uvergthing for the 
STOURBRIDGE. Foundry, and is in fact the first 





British Catalogue of its kind. 


CHARLES D. PHILLIPS’ 


Registered and Improved 
No, 28054. 











a 


ga 


ELASTENE 
CORING ROPES 


Are superior to Hay or Straw Bands 
and are now extensively used in. . 


ALL LEADING FOUNDRIES, 


Sole Makers— ~-- 





FOUNDRY 
CORE OVEN 


built in wall, 


Bead Oftice 
Emlyn Works, 
Newport, Mon., 


und Gloucester), 


CITY of LONDON WOOD-WOOL Co., 


Contractors to H.M. Government, 








Piover Street, London, N.E. Estantisnen SQ Years. 














ON ADMIRALTY. WA OFFICE, AND INDIA OFFICE LISTS. 








As the result of experiments over a number of years, we are now 
preparing to put on the Market an IDEAL composition 


- BLACKING - 


Fork SPECIAL ENGINEERING CASTINGS To Avy Wertcur. 
Price £6 per Ton d/d 2 Ton Icads and upwards. Extra for smaller quantity. 
Uniformity of quality guaranteed. No need for Plumbago. 

SEND FOR FREE SAMPLE. 


THOMAS WILKINSON & @O., Ld., Middlesbrough. 

















ae 


“Ji 


THE FOUNDRY TRADE JOURNAL. 











FOUNDRY 
PLANT. 





Cupolas, 
with or without receivers 
or drop bottoms, 


Roots’ Blowers, 
belt, steam-engine, or 
electro-motor driven. 


Charging Platforms, 
Hoists, and Ladles. 
ECONOMICAL RESULTS 
CUARANTEED. 











We are also Manufacturers of Steam] Hammers, Smiths’ Hearths, 
Centrifugal Pumps and Fans, High-Speed Engines, and the 
**Bradford’’ Patent Boiler Feed Pump. 


CONTRACTORS TO HIS MAJESTY’S GOVERNMENT. 





THWAITES BROS., LtD., 


Vulcan Ironworks, BRADFORD. 


Telegrams — 
“THWAITES, BRADFORD.” 


Telephone :— 
No. 325 BRADFORD. 





London Office— 
96 & 98, Leadenhall 
Street, EC. 
CATALOGUES ON 
APPLICATION. 
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ON 











ADMIRALTY LIST. WAR OFFICE LIST. ° 
MOST NONE SO 
SCIENTIFIC. GOOD AS 
EVANS’ 
RAPID. 
MOST 
ECONOMICAL. 
Ask for 
BEST Estimates 
IN THE one Oue 
Testimonials. 
MARKET. 
Highest overs 
melting 400 
1 
! 
efficiency. IN. USE. 
nf} 
Telegrams : gokra lex ean bn Telephone: 
** LADLES, AT. tial OE Ur tr pet = 2207 Nat., 
a .—° eee “ mae a Manchester. 
Fi netennincnrinnescelinileiinidia ce ta 


JAMES EVANS & CO., 


Britannia Works. Manchester. 
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NOTES AND COMMENTS. 


Foundry Reciprocity. 

Many and various have been the reasons 
given for the rapidity which has marked 
the progress of trade in America. In no 
trade has this progress been so marked as 
in that which is associated with foundry 
work. The position which America holds 
in regard to its natural resources is unique. 
It has also benefited to a large extent by 
the influx of immigrants, who have poured 
in from all the trade centres of the world. 
In this way it has had the combined efforts 
and brain power of all nations centralised 
on its trade. 

There is certainly a large element of 
truth in these statements, and in imany 
other factors which might be quoted. We 
consider, however, that to a greater degree, 
the success which has attended America 
may be directly attributed to the spirit 
of reciprocity which largely predominates 
in that country. Now we have the greatest 
admiration and praise for any individual, 
class, or community, that is willing, at any 
time, to show others what they have been 
doing to further the interests of progress 
in any shape whatsoever. 

If this feeling were universal, it would 
clear the path of many difficulties, and be 
to the mutual benefit of all; but, unfortu- 
nately, such is not the case, as will be seen 
from the following communication which 
has passed from the Secretary of the 
American Foundrymen’s Association to the 
members of that body. 

‘*For more than thirty years,” he says, 
‘“we have let a steady stream of German 
engineers visit our industrial establish- 
ments, coming with notebook, footrule, and 
sometimes a brazen assurance. They have 
carried away tons of blue prints generously 
given them, and when our American manu- 
facturers go abroad occasionally a board of 
directors’ meeting has to be called before 
admission is officially—refused. 

The Secretary goes on further to state, 
“That unless a promise is given to 
reciprocate, credentials from this office to 
American foundries are refused.” 
B 
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An Old Grievance. 

This is an old grievance, and the results 
have worked out in exactly the same 
manner, as we have witnessed time and 
again. We do not require to travel to 
Germany to find examples of this form of 
selfishness, nor is it wholly confined to the 
foundry trade. It is a disease far too 
common, and is found in many forms and 
in all grades of society. We have observed 
during our experience that those who are 
most persistent in their demands, even to 
the point of impertinence, are those who 
are most reticent when information of any 
kind is desired from them. 

The latter part of the communication to 
which reference has been made _ reminds 
us of the workman who had seen the evils 
of this practice, and when asked by any one 























municipal affairs, where one community is 
only too pleased to show to another any- 
thing which may be to the advantage of the 
other. 

This is, perhaps, too much to ask in this 
age of competition, but we are confident if 
this spirit of reciprocity were universally 


established it would be to the mutual 
benefit of all. 

a 
FOUNDRY BLOWER PRACTICE.* 


By Water B. Snow. 
MoperN foundry practice in the melt- 
ing of metals is fundamentally dependent 
upon the blower. As the successor of the 
blow-pipe and the bellows, it has made 
possible the massing of fuel in large quan- 












































Fic. 1.—ELEVATIONS OF FAN BLOWER. 


for information regarding some difficulty, 
would first get an assurance from the 
questioner that in the event of seeing any- 
one in the same difficulty he would impart 
the information he was about to receive. 

There may be some excuse for those who 
have gained some desired object from original 
research, in order that they may in some 
measure be recompensed for the trouble 
and expense of such research, but we con- 
sider there is positively no excuse for any 
one who takes advantage of, and is profited 
by, information which has been imparted to 
him. He is in duty bound to reciprocate 
this kindness when the opportunity of 
doing so arises. 


An Example, 

What we should like to see amongst our 
trades, and particularly the foundry trade, 
is that 


feeling which predominates in 





tities, with greater imposed resistance, the 


production of higher temperatures, and 
the better utilisation of the heat in the 


furnace. 

The primary function of a blower is to 
move air against resistance. Its perform- 
ance is dependent upon the relation ex- 
pressed by the formula :— 


(1) 

iv which V=velocity in feet per second ; 
h=head in feet; g=acceleration due to 
gravity=32.16; or 


V = a/ 2g? (2) 
d 


when h is expressed in terms of p=pres- 
sure and d=density. 


V = ,/2gh 


*Presented at the New York meeting of the American 
Society of Mechanical Engineers. 
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When applied under the conditions of 
p=pressure in ounces per square inch, d= 
density or weight per cubic foot of dry air 
at 50 degrees Fahr. and under atmospheric 
pressure of 14.69 pounds or 235 ounces = 
0.077884 pounds, formula (2] becomes 





Mi ae 
16 x 0.077884 x 239 +P 
235 


V= a/ 64.32 x 


which reduces to 


—~ / 1746659 x p [4] 
235 + p 


Allowance is evidently made therein for 
compression of air but not for change of 
temperature during discharge. The veloci- 
ties in the basis Table 1 were calculated 
by this formula. The tabulated volume is 
in each case the product of velocity and 
effective area. 


TABLE 1.—Relations of Pressure, 
Volume, and Horse-power. 


Velocity, 








i ret ae Volume Horse- 
vies ity ha Sing’ Bon at discharged power re- 
Pres-| _ Vv Gcare etary |iniminute quired to 
“ ,| escaping into outer } h . 
sure system through through an move 
ig a any shaped orifice orificehav- given 
ami erm * | ing effec- | volume 
Ozs. | ere of under 
1 sq. in. given 
Ft. per sec. Ft. per sec.|C ubic feet. conditions 
1 86.03 5,161.7 35.85 0.00978 
2 121.41 7,284.4 50.59 0.02759 
3 148.38 8,902.8 61.83 0.05058 
4 170.98 10,258.6 7 24 0.07771 
5 190.76 11,445.5 79.48 0.1084 
6 208.53 12,511.9 86.89 0.1422 
7 224.77 13,486. 93.66 0.1788 
239.80 14,387.9 99,92 0 2180 
253.83 15,229.6 105,76 0.2596 
o . 267.00 16,020.4 111.25 0.3034 
ll 279.70 16,768.1 116 45 0.3493 
12 291.30 17,478.2 12138 0.3972 
13 302.59 18,155.2 126°06 0.4470 
4 313.38 18,302.7 139°57 0.4986 
15 323.73 19,423.6 134.89 0.5518 
16 333.68 20,020.7 139.03 0.6067 
17 343.26 20,585.8 143,03 0.6631 
 « 352.52 21,151.0 146.88 0.7211 
19...) 361.46 21,687.8 150.61 0.7804 
20 ...| 370.13 22,207.5 154.22 0.8412 


The theoretical horse-power is the pro- 
duct of pressure, velocity, and effective 
area. For refined work, or under condi- 
tions of wide variation from the basis of 
the table, corrections should be made for 
differences in humidity and temperature. 

In the ordinary processes of the foundry, 
where iron or the less refractory metals 
are to be reduced, the resistance of the 
crucible, air, or cupola furnace will roughly 
range from somewhat above 1 oz. to a 
possible but usually unnecessary pressure 
in excess of 20 ozs. per square inch. 


Up to about 8 ozs. the fan blower 
cannot be excelled for convenience and 
efficiency. From 8 to 16 ozs. the field 
is fairly divided between the fan and 
the rotary types, the advantage gradu- 
ally shifting from the former to the 
latter as the pressure increases. Above 


16 ozs. the superiority of the rotary type 
is manifest, until it in turn encroaches 
upon the efficient field of the blowing 
engine at about 5 Ibs.; a pressure far in 
excess of the practical requirements of 
the foundry. The air compressor, as an 
aid to combustion, is economically useful 
only in connect'on with the burning of 
liquid fuel. 
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Fic, 2.—RELATIVE PERFORMANCE OF A 


FAN AT CONSTANT SPEED 
VARIABLE OUTLET APEA. 


WITH 


The fundamental differences between 
the fan and the rotary type of blower lie 
in the manner of creating pressure and 
in the effect of resistance. In the fan 
type, velocity is given to the air in its 
passage from the inlet to the circumfer- 
ence of the revolving wheel. This is 
transformable into pressure with corre- 
sponding density within the enclosing 
case and connections; the pressure being 
dependent upon the number of revolu- 
tions. In the case of a fan blower at 
constant speed, the volume and power 
decrease as the resistance increases. 
When the outlet is closed, the wheel con- 
tinues to revolve at the same speed, but 

B 2 
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without effective delivery, 
minimum power expenditure. 

In the rotary, or so-called “ positive ” 
type, air in regularly succeeding volumes 
is imprisoned by one or more enclosed 
revolving impellers, and forced ‘orward 
against the imposed resistance. It is 
thereby compressed to a density, and 
given a pressure proportionate to that 
resistance. This pressure is fundamentally 
independent of the number of revolu 
tions. The delivery remains practically 
constant for a given speed as long as dis 
charge is permitted, while the power ex- 
penditure increases with the resistance. 
When the outlet is closed, the power re- 
quired is at the maximum, and the dis 


and with 








—— 


Fic. 3.--Rorary BLOWER, SINGLE ImM- 
PELLER, TRIPLE BLADED TYPE. 





placement, though ineffective, is just 
equal to the slip; up to the limit of power 
to drive and of strength to endure. 

The construction and proportions of a 
prevalent type of cupola fan blower are 
illustrated in Fig. 1. The casing and 
wheel are provided with two inlets, which, 
in ordinary construction, are about one- 
half the diameter of the wheel. The 
width of such a wheel at its periphery 
ranges from 5 to 8 per cent. of the 
diameter, the width between side plates 


at the inlet being approximately one- 
sixth of the diameter. From 6 to 8 major 
blades extend from inlet to circumfer- 
ence: between these are one, two or three 


times as many minor blades of about one- 
half the radial length. All blades are 
slightly curved backwards at the cireum 


ference of the wheel. The cast-iron casing 
is of involute form, its greatest diameter 
being approximately one and _ three- 
quarter times the diameter of the enclosed 
wheel. 

In the volume type, designed for much 
lower pressures, such as are required in 
air furnace operation, the peripheral 
width of the wheel ranges from 20 to 40 
per cent. of its diameter. The casing ‘s 
often of steel plate. 

The manufacturers’ rating of the type 
of blower shown in Fig. 1 is based upon 
the greatest effective area over which it 
will maintain the maximum velocity of 
discharge. As originally established vy 

















Vic. 4.—RoTary BLowkER, DOUBLE 
IMPELLER TYPE. 


Sturtevant, this ‘‘capacity area” or 
“square inches of blast” is represented 
by the empirical formula 


Capacity area = ot [5] 


in which D = diameter of wheel in 
inches; W = width of wheel at circum- 
ference in inches. This formula was de- 
rived from the pressure type of fan 
blower. The value of the divisor must 
necessarily vary with the proportions of 
the wheel, the number of inlets, the 
number and curvature of the blades, and 
the form of the enclosing case. But as 
a merely arbitrary basis, the formula 
has been generally accepted for the ready 
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comparison of wheels of substantially the 
same type. 

Manifestly the maximum velocity of 
discharge will create the maximum total 


pressure. As a factor in the manufac- 
turer’s rating this attainable velocity 


has been accepted as being equal to the 
circumferential speed of the wheel. This 
assumption is by no means universally 
correct. 

Recent developments in fan construc- 
tion with very large inlets, numerous 
shallow blades, and unusual width, show 
discharge velocities far in excess of the 
circumferential speed, approximating a 
theoretical maximum of twice that speed. 
But successful application of such fans 
has not yet been made under the resist- 
ance obtaining in cupola practice. 
TABLE 2.—Performance of Cupola Fan 
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tuting a larger and more costly fan for 
one that must be run at unnecessary 
speed to deliver the required volume. 
The speed of a fan is usually fixed, and 
variations occur only in the effective area 
of discharge. In cupola practice such 
variation is extensive, and changes often 
succeed each other with frequency. 
Hence, it is difficult to proportion the 
fan to secure the most economical aver- 
age performance. It must have capacity 
to deliver the required volume under the 
greatest resistance toward the end of 
the heat, but the power provided must 
be sufficient to drive it during the early 
part of the heat when there is less re- 


sistance, greater delivery, and  conse- 
quently more work to be done. 
For the ordinary type of fan it has 


Blowers at Capacity Area per inch of Peripheral Width. 





: . l 
Diameter | 




















« ——— } 
ncnhes. ao a - 
Capacity Item, 
area | 6 7 .s is 
sq. ins. | 
P f r.p.m. ... | 2660.0 | 2860.0 | 3050.0 | 3230.0 
in. |) cubie feet ... | 5200| 560.0| 600.0; 640.0 
6 sq. in.\| horse-power| 1.7 21 26 31 
P f r.p.m. .. | 2000.0 | 2150.0 | 2290.0 | 2420.0 
24 in. | cubic feet ...| 7000] 7500) 800.0} 850.0 
8 sq. in. horse-power | 23 2.9 35 4.2 
P r.p.m. «+» | 1590.0 | 1720.0 | 1830.0 | 1910.0 
30in. J! cubic fect ... | 870.0| 940.0 | 1000.0 | 1060.0 
10 sq. iN- | | horse-power F 28] 36] 441 52 
22 f r.p.m. 1% ey ° 1430.0 | 1530.0 | 1620.0 
36 in. — J | Cbie feet ... | 1049.0 | 1120.0 | 1200.0 | 1270.0 
12 sq. in. \ horse-pow er | 34 4.3 5.2 6.2 
03 r.p.m. - | 1140.0 | 1230.0 | 1310.0 | 1380.0 
42 in. | ! cubic fect ... | 1220.0 | 1310.0 | 1400.0 | 1480.0 
14 sq. in. | | horse-power | 3.9} 5.0) 61) 7.3 
. | r.p.m. | 1000 0 | 1070.0 | 1150.0 | 1210.0 
48 in. | {| Rute tet“. | 1390.0 | 1500-0 | 1600-0 | 1690.0 
16 sq. In \ horse-power | 4.5 5.7 7.0 8.3 
It is evident that, disregarding the 


effect of changes in density and tempera- 
ture, the following relations should hold 
for a given fan with constant capacity 
area: (a) the volume varies directly as 
the revolutions. (b) the pressure varies 
directly as the square of the revolutions, 
(c) the power varies directly as the cube 
of the revolutions. 

These relations clearly point the 
economic desirability of closely propor- 
tioning the fan to the work it is to per- 


to 


form. An increase of only 25 per cent. 
in the speed, which may be necessitated 
by deficiency in the volumetric capacity 


of a given fan, nearly doubles the power 
required, and creates a pressure more 
than 50 per cent. in excess of that at 
normal speed. It is seldom that the sum 
of fixed charges and operating expense 
cannot be materially reduced by substi- 





Total pressure in ounces per square inch. 





10 11 12 13 14 | 15 16 
| 

3400.0 | 3560.0 3710.0 | 3850.0 | 3990.0 | 4120.0 4250.0 
670.0| 7000) 730.0 760.0} 780.0| 870.0 830.0 
3.6 4.2 4.8 5.4 6.0 6.6 7.3 
2530.0 | 2670.0 2780.0 2899.0 | 2990.0 | 3090.0 , 2190.0 
890.0} 930.0 970.0 1010.0 | 1040.0 | 1080.0 | 1110.0 
4.9 56 6.4 7 8.0 8.8 9.7 
2040.0 | 2140.0 | 2230.0 2310.0 | 2390.0 | 2470.0 2550.0 
1110.0} 1160.0 | 1210.0  12€0.0 | 1310.0 | 1350.0 1390. 0 
6.1 7.0 7,9 8.9 10.0 11.0 2.1 
1700.0 | 1780.0 | 1850.0 | 1 1930.0 | 2000.0 | 2060.0 21900 
1340.0} 1400.0 | 1460.0 | 1510.0 | 1570.0 | 1620.0 16700 
7.3 84 9.5 | 10.7 11.9| 132 14.5 
1460.0} 1530.0 1590.0 | 1650.0 | 1710.0 | 1770.0 1820.0 
1560 0} 1630.0 | 1700.0 | 1770.0 | 1830.0 | 1890.0 19500 
8.5 9.8 111] 125 13.9 15.4 17.0 
1270.0} 1330.0 1390.0 | 1450.0 | 1500.0 | 1550.0 1590.0 
1780.0} 1860.0 | 1940.0 | 2020.0 | 2090.0 | 2160.0 2230.2 
97) 11.2) 12.7 14.3 15.9 17.7 21.0 














been generally accepted that within the 
capacity area, (a) the velocity and pres- 
sure are maximum and constant; (b) the 
volume and horse-power are proportional 


to the area. These relations are only 
approximate, as is evident from Fig. 2. 


The curves are characteristic of an indi- 
vidual instance in which the fan ran at 
constant speed while discharging through 
various outlet areas. All values are re ~~ 
tive to the performane e at capacity areg 
Changes in the proportion or the cael 
of the fan would materially affect these 
relations, causing them to approach or 
recede from the conditions expressed in 
the preceding paragraph, and shifting the 
point of maximum efficiency. 

These 


curves serve to show that 
(a) maximum efficiency in power and 
pressure are secured at or near the 
capacity area. (b) The power per unit 
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of volume and the pressure decrease as 
the discharge area and volume. increase. 
(©) With closed outlet the power is ap- 
proximately one-third of that at capacity 
area, 

From the preceding it must be mani 
fest that no simple exact basis of calcu- 
lation can be established for varying fan 
proportions and conditions. For all prac- 
tical purposes, however, the manufac 
turer’s basis, although only approxi- 
mately correct, is sufficiently accurate, 
particularly in cupola practice, where 
operation at or near the capacity area is 
essential. Upon this basis Table 2 has 
been calculated to show the performance 
at capacity area per inch of peripheral 
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pressure in pounds per square inch 


Fic. 5.—RELATIVE PERFORMANCE OF A 
SINGLE IMPELLER ROTARY BLOWER, 
AT CONSTANT SPEED, WITH VARIABLE 
RESISTANCE, 


width of typical diameters of cupola fan 
blowers. Basic values are taken from 
Table 1, the air being dry. and of 50 de- 
grees Fahr. temperature; the velocity of 
discharge is taken as equal to the cir- 
cumferential speed of the wheel, and the 
power as double the theoretical. While 
50 per cent. efficiency is below that which 
may be attained in good cupo!a instal- 
lations, it is always desirable to provide 
ample surplus above the power required 
at capacity area. Even a change of 50 
degrees from the ordinary inlet tempera- 
ture makes a difference of about 10 per 
cent, in the power. 
Characteristic types of 
double impeller rotary blowers are pre- 
sented in Figs. 3 and 4. Numerous other 
designs are, or have been, in use. In the 
type shown in the skeleton cross-section 


single and 


in Fig. 3, the single impeller is made up 
of three diamond-shaped blades extending 
from a central web. On either side of 
the web a stationary core fills the space 
within the inner circumference of the 
blades, forming in connection with the 
enclosing case an annular space within 
which they revolve. The rotor which co- 
incidentally revolves in the smaller por- 
tion of the casing, successively provides 
pockets to receive and pass the revolving 
impeller blades to the suction side of 
the blower, without allowing the escape 
of compressed air. The rotor is in effect 
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pressure in inches of water 


Fic. 6.—-RELATIVE PERFORMANCE OF A 
DOUBLE IMPELLER ROTARY BLOWER, 
AT VARIOUS SPEEDS AND PRESSURES. 


an idler which calls for no 
pend:ture other than that 
overcome friction. 

In the type shown in Fig. 4 both im- 
pellers are symmetrical and counterparts 
of each other. The surfaces are so 
formed, and the impellers are so located 
on their respective shafts, as to permit 
of rotation with uniform clearance, and 
without metallic contact. Release of air 
on the discharge side of each impeller 
is practically coincident with the cut-off 
of admission on the in'et side. 

In both types the air passing through 
the inlet is imprisoned and carried for- 
ward to the outlet side. Here it meets 
and mingles with an air of greater 
density, already compressed by previous 
action of the impellers. Equalisation of 
pressure instantly results. As a conse 


power ex- 
required to 
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quence, there is more or less fluctuation 


coincident with the revolutions of the 
blower, The degree of fluctuation de- 


pends upon the ratio between the released 
volume and the total volume under com- 
pression, and also upon the extent to 
which the air has been previously com- 
pressed in transit through the blower. 
Chis occurs in the case of the single but 
not of the double impeller type here illus- 
trated. 

The theoretical relations which prevail 
in the case of a rotary blower having a 
fixed free area of discharge and no slip 
are identical with those already specified 
for the fan type operating within its 
capacity area, namely, the volume, and 
consequently the velocity, vary as the 
number of revolutions, the pressure 
varies as the square, and the power as 
the cube of the revolutions. But here the 
similarity ends, for in the fan the number 
of revolutions is an essential function of 
the pressure. while in the rotary blower 
they are entirely independent. In other 
words, material change of total pressure 
with the fan type can only be secured 
within the capacity area by change in 
revolutions, while with the rotary type 
great range in pressure is attainable at 
constant revolutions by merely varying 
the resistance. 

Under conditions of constant speed and 
variable outlet or resistance, the per- 
formance relations of a theoretically per- 
fect rotary blower are as follows, the effect 


of changes in temperature and density 
being disregarded :—(a) The volume is 


constant. (b) The velocity varies inversely 
as the effective outlet area. (c) The 
pressure varies inversely as the square o* 
the outlet area, hence as the square of 
the velocity. (d) The power varies 
directly as the pressure. 

But the mechanical necessity of clear- 
ance, and the consequent slip or backward 
leakage. affect these relations particu- 
larly as the conditions depart from the 
field of maximum efficiency. The slip is 
theoretical'y and in practice approxi- 
mately proportional to the square root 
of the pressure difference between the 
atmosphere and the imprisoned air, that 
is, to the velocity which it creates. It 
therefore results that the volumetric effi 
ciency decreases as the pressure increases. 

Fig. 5 presents characteristic curves 
showing relative performance of a single 
impeller blower of the type illustrated in 
Fig. 3. The rapid drop in mechanical 
efficiency at pressures below 3 lb. is mani- 
fest. 

The performance of a double impeller 
type, like Fig. 4, at different speeds and 


ov 


resistances, is illustrated by the curves 
in Fig. 6. Volumes and _horse-powers 
are relative. 

Under specific conditions of constant 
speed and resistance it might be possible 
to establish the superiority of one type 
ot blower above the other, based prim- 
arily upon first cost and operative effi: 
ciency. But conditions vary as do 
blowers, which for commercial reasons are 
built in stated sizes from which selection 
must be made. Hence the problem is 
complicated, and the solution becomes to 
a considerable degree dependent upon the 
intangible factor of ‘‘ adaptability.” With 
no purpose of definition as to advantages 
or disadvantages, the characteristics of 
the two types operating within practical 
limits may be thus summarised and con- 
trasted. With a fan blower the maximum 
pressure is determined by the number of 
revolutions; with a rotary blower it de- 
pends upon existing resistance or the 
we'ghting of the relief valve. The volume 
discharged by a fan blower is dependent 
upon the outlet area and the correspond- 
ing pressure; in the rotary type it is 
independent of both. The maximum 
power is required when a fan blower dis- 


charges against the least, and when a 
rotary blower discharges against the 


greatest, resistance. The fan blower auto- 
matical'y increases the created pressure 
as the opposing resistance becomes 
greater, until it equals the maximum 
pressure capacity of the fan. The volume, 
although coincidentally decreased, is ren- 
cered effective by the greater pressure, 
while the power is roughly proportional 
to the effective work. The rotary b!ower 
is likewise automatic up to the limit of 
pressure temporarily established by the 
resistance of the rel’ef valve, but with- 
cut material change of volume and with 
increace in power. Above the pressure 
limit set by the valve, air escapes to the 
atmosphere, and the power expended 
thereon has no useful effect. The weight 
and cost of a fan blower are far less, and 
the speed far higher than in the case 
of a rotary blower; at low pressures, the 
efficiency of the fan is superior, while at 
the higher pressures necessary in the 
cupola, the rotary type excels. 

As the total head or pressure created 
by a blower represents the sole means 
of producing movement of the air, what- 
ever portion of th’s head is consumed in 
overcoming the frictional resistance of 
piping and fuel reduces by just so much 
the amount remaining available for the 
production of velocity. The greater the 
ratio between the surface of a pipe, and 
the quantity, and the higher the 
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the the 


velocity, 
Were the outlet in the casing of a fan 


greater is resistance. 
blower to be made equivalent to the 
capacity area, the velocity and corre- 
sponding friction would be excessive. But 
in both the fan and rotary types the 
area of the outlet is such that the velo- 
city of discharge seldom exceeds 3,000 it. 
per minute. Even this is so great that 
material saving in power may be secured 
in a long pipe by making its area con- 
siderably in excess of the blower outlet. 
For instance, the frictional loss in 100 ft. 
of 10 in. pipe with 3,000 ft. velocity wll 
be practically 1 oz.; while that in a 12-in. 
pipe. passing about the same volume at 
2,000 ft. velocity, will be approximately 
, OZ. 

If a certain velocity pressure is required 
at the point of final delivery, it is mani 
‘est that the blower, if in a distant loca- 
tion, must create a total pressure suffi 
ciently in excess to allow for the loss by 
friction. A drop of a couple of ounces is 
not uncommon with an ordinary piping 
system 

The modern cupola furnace is typical 
of metallurgical progress in which con- 
servation of heat has been secured by 
massing fuel and metal. As arranged in 
successive charges with a melting zone of 
maximum temperature beneath, the best 
possible opportunity is presented for the 
gradual ignition of the fuel and heating 
of the metal in their downward course. 

It would at first appear that equal 
facility was provided for securing com 
plete combustion, and that the quantity 
of air furnished might closely approxi- 
mate the chemical requirements. But to 
secure the best results. the volume is re 
duced in practice considerably be'ow that 
theoretically required; of necessity in- 
complete combustion results. The con 
ditions are closely similar to those in the 
blast furnace. The reason for this con 
dition is to be found in the arrangement 
of the superimposed charges of fuel and 
metal with relation to the air supply, 
which necessitates passing through the 
lower charges all of the air required for 
those above. Although perfect combus- 
tion with an excess of air is thereby se 
cured in the melting zone, the tendency 
of excessive dilution is to cool the gaseous 
mixture to a temperature even below that 
of the molten iron. Under such conditions 
less heat is transferred to the upper 
charges, because of the higher velocity 
and lower temperatures of the gases. 

The air supply to a cupola is not, 
therefore, to be determined by the chemi- 
cal requirements of the entire body of 
fuel, but by the excess which the lower 





charges are able to endure without disas- 
trous cooling. The level of the ignition 
zone, and the completeness of combustion, 
are necessarily limited by this excess. 

The introduction of two or more rows of 
tuyeres with large aggregate area has 
served to distribute the air admission, 
to reduce the cooling effect in the melting 
zone, to raise the level of the ignition 
zone, and to perfect the combustion. But 
a coincident—and otherwise beneficent— 
increase in the height of the charging 
door has still prevented the attainment 
of complete combustion, although a large 
proportion of the heat is utilised. 

Authoritative chemical analyses of the 
escaping gases are exceedingly rare, but 
such as are available show that only 
about 50 per cent. of the carbon com- 
bines to form carbon dioxide. The balance 
escapes as an element of carbon mon 
oxide having less than one-third of the 
heat value. In other words, only about 
two-thirds of the possible heat of combus- 
tion is utilised. This indicates a shortage 
of about 25 per cent. in the air supply. 

The air supply to a cupola is usually 
expressed in cubic feet per net ton of 
iron melted. The amount necessarily 
varies with the melting ratio, the density 
of the charges, and the incidental leak- 
age. Fair average practice is represented 
by the following : 


6 a, iron per lb. coke, 33,000 cub. ft. of air per ton 

of iron. 

7 ~ iron per Ib. coke, 31,000 cub. ft. of air per ton 
of iron. 

8 lbs. iron per lb. coke, 29,000 cub. ft. of air per ton 
of iron. 

9 ~ iron per Ib. coke, 27,000 cub. ft. of air per ton 
or iron. 

10 lbs. iron per Ib. coke, 25,000 cub. ft. of air per ton 
of iron. 


It is customary to provide blower capa- 
city on a basis of 30,000 cubie ft., which 
corresponds to 75 or 80 per cent. of the 
chemical requirements with average coke, 
and a melting ratio of 7.5 tol. This is 
evidently ample for any higher ratio. 
Obviously, neither the rate of com- 
bustion nor the rate of melting can re- 
main constant under the varying condi- 
tions within the cupola. In fact it is 
not fundamentally necessary that they 
should. But the blower is usually run at 
constant speed, and delivers uniform 
volume except as reduced by resistance. 
As a rule this reduction, which occurs only 
in the case of the fan, is relatively 
slight, for the volume (of which the 
velocity is a function) varies as the square 
root of the pressure. Hence, for in- 
stance, a 20 per cent, drop in pressure 
entails only about 10 per cent. loss in 
volume. Fairly constant. pressure with 

















a more regular though not uniform 
volume is therefore to be expected in 
fan blower cupola practice, as well as a 
moderate melting rate due to delayed 
combustion, resulting from reduction in 
air supply co‘ncident with increase in 
resistance, 

For the purpose of illustration, ex- 
treme contrasts between the operation of 
a fan blower and a rotary blower are 
graphically presented in Fig. 7. These 
curves are based on tests reported by 
Mr. H. E. Field at the December, 1904, 


meeting of the Pittsburg Foundrymen’s 









































































Association. The blowers, a No. 10 
Sturtevant fan and a 33 cubic ft. Con- 
nersville rotary, were installed for 
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lic. 7.—PERFORMANCE OF FAN AND 


ROTARY BLOWER ON A 54-IN. CUPOLA. 


alternate use in connection with a 54-in. 
lining cupola. So far as possible the 
charges were alike in weight and charac- 
ter in both cases. The scrap was heavy, 
and of such shape as to pack closely. 
These tests will be made the for 
some pertinent comparisons. 

Here are practically identical condi- 
tions of cupola and contents, but great 


basis 


contrasts in operation which show the 
effect of variation in a‘r volume and 
pressure. With the fan blower the pres- 
sure was comparatively constant, the 


variation being between 124 and 14} ozs. 
in the wind box with an average of 13.6. 
The net power ranged from 25 to 38.5 
horse-power. with an average of 31.2. The 
pressure with the rotary blower varied 
through the extreme range Between 103 
and 25 ozs., while the average stood at 
20.63. The variation in horse-power was 
between 19 and 45, the average being 
35.8. 
With the fan 


28.84 tons were melted 


in 3.77 hours, at the rate of 7.65 tons 
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tons melted per hour 
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per hour, while with the rotary blower 


2.82 hours were required to melt 31.5 
tons, at an hourly rate of 10.6 tons, an 
increase of nearly 40 per cent, in out- 
put. This reduces to a net input of 
4.09 horse-power per ton melted per hour 
with the fan, and 2.98 horse-power with 
che rotary blower; an apparent advan- 
tage of 27 per cent. in favour of the 
rotary. 

By far the larger quantity of air was 
discharged by the rotary blower, the 
rate of melting being closely proportional 
to the volume, as may be shown by a 
careful analysis of the tests. The rate 
is low for the size of the cupola, ex- 
tremely so in the case of the fan, and is 


& 8 





“ 43 ou 


diameter of cupola lining in inches 


8.—CUPOLA PERFORMANCE 
DIFFERENT PRESSURES. 


Fia, 


in part at least the result of excessive 
resistance presented by large pieces of 
scrap. 

The results shown by these tests empha- 
cise the possible effect of changes in the 
relation of the blowers to the cupola. Had 
the rotary b!ower been of smaller capacity 
such excessive pressures would not have 
been necessary to force the constant 
volume through the cupola; the power 
would have been decreased, and the dura- 
tion of the heat prolonged, with probable 
decrease in the horse-power-hours per 
ton. Had the ‘an been run at higher, 
but not excessive, speed, to permit of 


passing a larger volume, which it was 
fully capable of delivering, the horse- 
power would have increased, the time 


decreased, and the power per ton per hour 


would certainly have more closely ap- 
proached that required by the rotary 
blower. 

A subsequent unofficial, but credible, 


test made upon the same cupola equipped 
with a No. 8 Sturtevant fan presents an 
Cc 
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instructive contrast. The conditions 
were identical with those in the previous 
tests, except that a small amount of very 
light scrap was charged. The results 
showed 9.41 tons melted per hour, with 
an average pressure of 12.5 ozs. and a 
power expenditure per ton per hour less 
than 80 per cent. of that required with the 
No. 10 fan. 

The preceding renders manifest the 
difficulties in the way of exactly propor 
tioning blowers to the somewhat unknown 
conditions of their work, and likewise 
the futility of attempting to base com- 
parisons of ultimate efficiency upon such 
limited experiments. In contrast there- 
to, it can be shown that a No. 10 Sturte- 
vant fan, upon a 60-in. cupola, regularly 
melted 13.8 tons per hour, with an ex- 


ounces per square inch 





tons per bour 


Fic. 9.—ROTATIVE POWER FOR DIFFERENT 
PRESSURES AND MELTING RATES, 


penditure of 2.6 horse-power per ton, 
and a No. 8, upon a 42} in., required 
only 2.9 horse-power per ton upon a total 
output of 6.46 tons per hour. And like 
wise that rotary blowers of identical 
size and quality have shown results both 
inferior and superior to those here re- 
ported. 

The higher speed of melting, which 
hecause of its ability to overcome exces- 
sive resistances, may be maintained by 
the rotary blower, is universally recog- 
nised, as is also the increased time thus 
rendered available for moulding before 
the first iron is tapped. But the greater 
presstre incident to the higher rate is 
much more severe in its cutting effect 
upon the lining, while the value of the 
time ga'ned for moulding depends upon 


individual foundry conditions. The 
superior mechanical efficiency of the 
rotary type is, to a greater or less degree, 
offset by much lower first cost and fixed 
charges on the fan. The necessity of 
providing power capacity greatly in ex- 
cess of the average in the case of the 
rotary blower is not to be overlooked. 
Neither is it to be forgotten that the 
brief duration of the heat reduces the 
difference in annual expenditure for 
power to a relatively unimportant item. 
For instance, under the exceptional con- 
dit‘ons in the tests shown in Fig. 7, the 
daily difference in electrical horse-power- 
hours input was only 20.3. On a basis 
of 10 hours per day this equals only 2 
horse-power continuously exerted. 
Theoretically, for otherwise constant 
conditions, the following relations ho'd 
for cupolas and melting rates within the 
range of practical operation: (a) The 
melting rate with constant volume varies 
directly as the square of the diameter. 
that is, as the cross-sectional area of 
the cupola, and directly as the volume, 
as the square root of the pressure, and as 
the cube root of the power for a given 
cupola. (b) The volume varies inversely 
as the square of the cupola diameter for 
a given melting rate, and directly as the 
melting vate for any cupola. (c) The 
pressure with a given cupola varies 
directly as the square of the volume. 
that is, as the square of the melting rate, 
and as the depth of the charges for a 
given melting rate. (d) The power with 
a given cupola varies directly as the 
cube of the melting rate, and as the 
cube of the square root of the pressure, 
and directly as the pressure for a given 
melting rate and any cupola, i.e., in- 
versely as the fourth power of the dia- 
meter for a given melting rate. (e) The 
power per ton per hour (the operating 


efficiency) for a given cupola varies 
directly as the square of the melting 


rate, that is, as the pressure; and for a 
given melting rate directly as the rate 
for a given pressure, directly as the pres- 
sure and inversely as the fourth power of 
the diameter. (f) The duration of the 
heat for a total output for a given cupola 
varies inversely as the square root of the 
pressure. 

Tt is no longer considered creditable 
to secure the largest possible output from 
a given cupola; it is better practice to 
use a larger cupola for the same out- 
put. The tendency is distinctly in the 
lire of more moderation, both because of 
higher ultimate operating efficiency and 
the improved quality of the castings. 
Figs. 8 and 9 clearly indicate the economy 
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of such a course. It is to be noted that 
although the curve of maximum output 
in Fig. 8 is freely drawn through points 
representing good current practice, it 
conforms c'osely to the relations ex- 
pressed above, i.e., that the melting rate 
varies directly as the square of the dia- 
meter. Wide variations are to be ex- 
pected in individual cases. The maxi- 
mum pressures capable of maintaining 
the corresponding melting rates under 
proper conditions vary with the diameter 
and the height of the cupola, as well as 
with the proportions of the charges. 
Other melting rates are plotted in pro- 
portion to the square roots of lesser pres- 
sures for corresponding cupola diameters. 
It is, however, because of the great 
variety in conditions that the values in- 
dicated by this or any other set of curves 
are purely relative and cannot be made 
directly applicable to cupola practice in 
general. 

The power economy of low pressures 


ana me'ting rates is clearly shown by 
Fig. 9. The lines of unit expenditure 


have been arbitrarily fixed in the middle 
field of good practice. 

The actual melting range of a cupola 
is ordinarily between 0.6 and 0.75 ton 
per hour per square foot of cross section. 
The limits of air supply per minute per 
square foot are roughly 2,500 and 4.000 
cubic ft., with the mean as representa- 
tive of fair practice. The possible power 
required varies even more widely, rang- 
ing from 1.5 to 3.75 horse-power per 
square ft., corresponding respectively to 
2.5 and 5 horse-power per ton per hour 
for the melting rates specified above. 

Current pract’ce can only be expressed 
between limits. as in the case of Table 3. 
Therein is given the ordinary range 0! 
the different var‘ables for stated cupola 
diameters. The specified pressures pre 
vail most extensive'y in recent installa- 
tions. In so far as it is possible to de 
termine the melting rate and the neces- 
sary pressure therefor, the power may he 


roughly calculated from the theoretical! 


requirement of 0.27  horse-power to 
deliver 1,000 cubic feet per minute 
against 1 oz. pressure. The power in- 


creases directly with the pressure, and is 
practically dependent upon the efficiency 
of the blower. This will range from 50 
to nearly 70 per cent. in a good fan in- 
stallation, and up to a possible maximum 
of 90 per cent. with a first-class rotary 
blower equipment. The drop in pressure 
due to an extended system of pip'ng must 
not be neglected in such ca'culations. 
The trend toward lower pressures im 
the cupola is reflected in current air 


furnace practice. The high pressure fan 
blower with small volumetric capacity 
has been superseded by the volume fan 
having ample capacity at much lower 
pressure. Both volume and pressure are 
dependent upon the quality of the coal 
and the rate of combustion. The deep 
fire lends itself to complete utilisation of 
the air supply, with minimum excess and 
maximum temperature. Both under- and 
over-grate supply pipes should be of 
ample size to avoid excessive loss by 


TABLE 3.—Range of Performance of 
Cupola Blowers. 
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20 2 00- 3.5 8-11 1,200- 2,000 | 5.0- 15.0 
36 4.00- 5.0 8-12 2,200- 2,800 | 10.0- 23.0 
42 5.00- 7.0 8-13 2.700 3,700 | 12.0- 32.0 
48 800-100 8-13 | 4,000- 5,000 |180- 45 0 
5A 9 00-12.0 9-14 4,50 6,000 | 22.0- 60.0 
60 12 0)-15.0 9-14 6,000- 7,500 | 30.0- 75.0 
66 14 00-18.0 9-15 7,00 '- 9,000 | 35.0- 90.0 
72 17.00-21 0 10-15 8.500-10,500 | 45.0-110 0 
78 19.00-24 0 10-16 9,500- 12,000 | 5°.0-130.0 
84 21.00-27.0 10-16 | 10,500-13,500 | 60.0-150.0 


friction, and the pressure should be the 


lowest| which, with a properly propor- 
tioned blower, will pass the required 
volume. This pressure need not exceed 
91 


2} ozs. per square in., and under good 
conditions should be considerably less. 
The volume delivered beneath the fire 
may be kent well down toward the theore- 
tical requirements, not exceeding 200 to 
225 cubic ft. per pound of coal. 

In the crucible furnace still lower pres- 
sures prevail, but the air supply is not 
as effectively utilised. 

Flexibility in the application and 
operation of a b!ower is sufficient to per- 
mit of approximation in its size. Un- 
fortunately its size number conveys no 
idea of its capacity, although rotary 
blowers are secondarily classified by volu- 
metric displacement. The manufacturer’s 
recommendation, checked by the pur- 
chaser’s experience, must generally serve 
as the simplest rule of selection. 


— Oo—— 


Gro. G. Brackwett, Sons & Company, 
Limitep, of The Albany, Liverpool, have 
erected at considerable cost at Garston a 
new metallurgical works, for the manu- 
facture of alloys and metals, and par- 
ticularly tungsten metal, for the steel 
trade. 
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A VOLUMETRIC STUDY OF CAST 
IRON.* 


By Henry M. Lane. 


ENGINEERS in dealing with metals are ac- 
customed to speak of the percentage of 
impurities present with reference to the 
weight of the entire mass and the impuri- 
ties. As a rule no attention is paid to the 
relative volumes occupied by these im- 
purities, and this neglect probably accounts 
for many of the seeming contradictions in 
the behaviour of alloys. 

Cast-iron in its various forms may be 
considered as an alloy. By weight it 
rarely contains more than 94 per cent. 
metallic iron or pure iron, and in some 
cases scarcely more than 90 per cent. 
Many attempts have been made to ac- 
count for the apparently disproportionate 
effect produced by the addition af com- 
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2, while iron has a specific gravity variously 
reported from 7.77 to 8.0. This means 
that a given weight of pure silicon oc- 
cupies four times the volume of a given 
weight of iron; therefore we may call 
the volume factor for silicon, 4. In like 
manner we find that sulphur occupies more 
than four times the volume of iron, and 
its volume factor would then be 4.07. The 
volume factor for phosphorus would be 
4.44, and the volume factor for manganese 
1.01. 

Carbon in the graphitic form, which is 
practically the condition in which it oc- 
curs in grey cast-iron, occupies more space 
than any other of the constituent elements, 
and its volume factor would be 6.79. 

Using these factors, we may make some 
very interesting calculations concerning 
some of the more common iron mixtures, 
and these will lead us to an understanding 
of a number of the peculiarities of 
castings. 
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paratively small amounts of impurities. Table 1 gives the percentages by weight 


If, however, we consider the _ relative 
volumes occupied by these impurities by 
themselves, and also the volumes probably 
occupied when in combination with the 
cast-iron, we obtain an entirely new light 
upon the subject. 

An ordinary foundry iron contains 2 per 
cent. of silicon, 0.40 per cent, of sulphur, 
0.70 per cent. phosphorus, 0.70 per cent. 


manganese, and 3.50 per cent. carbon ; 
or a total of 6.94 per cent. of the principal 
so-called impurities. Some of these ele- 


ments we have been familiar with in their 
pure state for a long time; such as sul- 
phur, phosphorus, and carbon. Man- 
ganese is a metal very. closely related to 
iron, and having ne arly the same specific 
gravity, and hence when it is alloyed with 
iron it changes the volume of the mass 
but little. Some of the other elements, 
however, behave very differently. Pure 
silicon has a specific gravity of less than 


* Presented at the New Yor k Meeting (Decomber, 
1907) of the American Society of Mechanical 
Engineers. 


and by volume of the elements contained 
in No. 2 


foundry iron, in stove plate, 
machinery iron, and annealed malleable 
iron. Some explanation is necessary con- 


cerning the different mixtures. Each 
these analyses was taken from an 
analysis of a standard brand or a casting. 
In the case of the stove plate the per- 
centage of phosphorus is lower than that 


of 
actual 


often found. The silicon is lower than 
that which occurs in many stove plate 
castings. 


The machinery iron is also a rather low 
silicon mixture. Mixtures somewhat low 
in these elements were chosen for a pur- 
pose, on account of the fact that it was not 
desired to show the most radical limits, 
but rather the average. In the case of the 
malleable casting, the percentage of carbon 
present of course varies greatly between 
the surface and the interior of the casting. 

Believing that the mind sometimes re- 
cognises these differences more keenly 
through the eye when they are expressed 
graphically, the diagrams shown in Figs. 1, 
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2, 3, and 4 have been prepared. Fig. 1 
illustrates the relative amounts of im- 
purities in No. 2 foundry iron by weight 
and by volume. The squares at the left 
represent the relative amount of the differ- 
ent elements by weight, while those at 
the right represent the proportion of the 


and figures show that the stove plate has 
over 40 per cent. impurities by volume. 
This has been very nicely proved by an 
actual demonstration in which as much of 
the iron as possible was removed from the 
castings by a long pickling in dilute hydro- 
chloric acid. The pickle was a wash used 


TABLE I.—Percentages of the Elements in Various Classes of Iron, by both Weight and Volume. 


No. 2 Foundry Iron| 
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elements by volume. Fig. 2 illustrates the 
amounts of the elements in stove plates. 
The figure at the left shows the amount 
of the elements by weight, while the areas 
in the figure at the right indicate the pro- 
portion of the different elements by 
volume. Note that the area occupied by 
the manganese in the two diagrams is 
practically the same, due to the fact that 
the specific gravity is about the same as 
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for dipping the castings into previous to 
nickel-plating. Some castings fell by 
accident to the bottom of the vat and re- 
mained there several months. When they 
were removed it was found that they were 
exceedingly light; and while they looked 
exactly like iron castings, they were brittle 
and very difficult to handle without break- 
ing. An analysis showed that by far the 
largest portion of the iron had been re- 
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that of iron. Fig. 3 shows the relationship 
between the weights and volumes in 
machinery iron. The diagram at the left 
shows the percentages by weight and that 
at the right the percentages by volume. 
Fig. 4 illustrates the relationship between 
the percentages by weight and volume of 
the constituents of annealed malleable 
iron. The diagram at the left shows the 
percentages by weight and the one at the 
right the percentages by volume. On the 
left in each case the areas represent the 
percentages of different impurities by 
weight, while on the right the areas repre- 
sent the relative volumes. These diagrams 


moved by the pickle, and hence the re- 
maining constituents formed simply a 
skeleton or sponge. 

This volume study also offers an ex- 
planation as to why this long annealing 
and removal of the carbon weakens the 
casting. In the first place, if the carbon 
could be taken from the malleable casting 
without any other change, we see that it 
would result in about 20 per cent. of the 
bulk of the casting being removed. In 
other words, the annealed malleable cast- 
ing would contain 20 per cent. of voids. 
These open spaces would certainly not 
strengthen the casting, as it stands to 
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reason that the carbon which formerly oc- 
cupied them would certainly support the 
iron about it to some extent. This carbon 
as it exists in the annealed casting is un- 
doubtedly highly compressed, as is attested 
by the expansion of the iron due to the 
change in the carbon, and in this com- 
pressed state would assuredly form a sup- 
port to the surrounding metal. 

But the carbon cannot be removed with- 
out involving other changes. If this car- 


high; and hence high phosphorus, which 
has always been found to produce fluidity, 
would be expected to exert a great in- 
fluence, on account of the large volume 
which it occupies. 

Of course, the phosphorus is undoubtedly 
combined chemically with the iron, hence 
there is probably an error in considering 
it in its elementary or pure condition, 
but in the absence of exact data on this 
point it is impossible to state just how 
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bon were to be removed by oxidation, it 
is certain that some of the iron would also 
be oxidised, and that the iron oxide thus 
formed would fill some, if not all, of the 
spaces left by the carbon. The iron would 
therefore be weakened not only by the 
removal of the carbon, but by the oxida- 
tion of a portion of the iron. This un- 
doubtedly explains why a malleable cast- 


this and other elements do affect the mix- 
ture which we commonly call cast-iron. 

In order to bring this volume matter 
out very clearly, Fig. 5 has been arranged, 
showing the difference between the relative 
percentages in Swedish iron and in stove 
plate. In each case the large square re- 
presents 100 per cent. In the left-hand 
figure the small square in the centre re- 
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ing which has been heated just above the 
recalescence point and held there merely 
long enough to convert all of the carbon 
from the combined to the temper form, 
without the removal of any of the carbon, 
is in its strongest condition. 

In the case of stove plate, where the 
elements constitute over 40 per cent. of 
the volume of the metal, we can readily 
believe that the extreme fluidity of the 
iron is to a large extent due to the great 
percentage of impurities present. It will 
be noted that the phosphorus factor is 


presents the impurities in Swedish iron 
by weight and the square surrounding it 
the impurities in stove plate by weight. 
In the right-hand figure the two inside 
squares represent the volume of the im- 
purities in Swedish iron and the volume of 
the impurities in stove plate. From this 
we can readily see why the comparatively 
soft and ductile Swedish iron is changed 
so completely by the introduction of only 
about 7 per cent. by weight of impurities. 

The foregoing facts have been confirmed 
by a number of cases which have come 
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under the observation of the writer, or 
have been related to him by other en- 
gineers, and the matter is here presented 
in the hope that someone else will take 
up the investigation and carry it much 
farther. 

The fact that the impurities in cast-iron 
take up such a very large proportion of 
the volume is the reason why we have thus 
far been unable to apply the microscope 
to cast-iron with the same gratifying re- 
sults which have followed its application 
to the metallurgy of steel. 


ee 


SOME LIMITATIONS OF THE 
MOULDING MACHINE.* 


By E. H. Mumrorp (Philadelphia, Pa.). 


Tue recorded art of moulding by 
machinery is far older than that of the 
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machines and to foretell their doom un- 
aided by the moulder’s skill. And mould- 
ing machines have failed—machines of 
much ingenuity—heralded as labour-savers, 
because they did so many things done 
before by hand. These machines have 
failed because of too many opportunities 


for failure im a_ single’ enchained 
mechanism. Kipling’s ‘“ Interdependence 
absolute”” of MecAndrew’s idol engine is 


not for foundry use. Before the heartless 
biting cynicism of foundry ethics many a 
clever engineer has come to grief. Where 
melted iron rules and sand intrudes with 
every lubricant, refinements of machine 
design may not be much elaborated. And 
so, though the Patent Office is filled with 
ingenious moulding machines, most of 
them have failed, as the moulder prophe- 
sied, while the art of machine moulding has 
steadily progressed. It is still eliminating 
the machines which bring the sand in from 
the yard, temper it, riddle it, and ram it, 


























Fic. 


steam engine, and there lacked only to- 
day’s demand for multiple parts and the 
facilities for developing the art to have 
put it where it is now a hundred years 
ago. Thus, just as soon as a stripping 
plate was needed, it was “ invented ’”’- 
more than a hundred years ago, and as 
soon as a foundryman felt the vibration of 
a pneumatic hammer he used what we now 
call a “ vibrator” to help draw a guided 
pattern. 

About twenty years ago 8S. Jarvis 
Adams, in Pittsburg, jolt-rammed moulds 
for pipe balls and wagon axle boxes; yet 
even to-day the modern jolt-ramming 
machine at an exhibition attracts a crowd 
of foundrymen amazed at its novelty. 

It was their long years of experience 
with the subtle and elusive behaviour of 
sand in 


green the presence of melted 
metal, in the secret intimacies of the 
closed mould, that led Union moulders 


some sad years since to scoff at moulding 


* Presented at the New York meeting (December, 
1907) of the American Society of Mechanical 
Engineers. 























pass themselves their flasks, sand frames, 
sprue cutters, and other accessories, draw 
their patterns, deliver the finished moulds 
and have only to be restrained from setting 
the cores. 

It is not speed of production of blocks 
of sand which look like moulds and which 
in the haleyon days of “ demonstrated ” 
machines often passed as such and sold 
the machine, even while the “demon- 
strator’’ walked around upon them, 
which in 1907 proves the machine. The 
present-day moulding machine must take 
what the foundry gives it and turn back 
what the foundry wants—moulds in quan- 
tity and of quality excelling in economy 
of production the product of hand labour 
in castings, or it gets no welcome there. 

But there is another reason for the 
markedly gradual and cautious develop- 
ment of the moulding machine. It is the 
infinity of shapes and kinds of patterns 
around which green sand must be rammed 
with uniformity of mould surface, and the 
necessity of arranging some more or less 
universal method of withdrawing these 
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patterns from the rammed sand without 
in the least degree displacing it. 

Another limitation to the exploitation of 
moulding machines to make moulds as 
bricks are made lies in the fact that these 
machines, unlike those for making bricks, 
do not finish their work. Sand and flasks 
must be supplied to the machine and cast- 
ings must be poured and cooled and shaken 
out. It would not be difficult to design 
a machine which would mould, for ex- 
ample, 200 shoes per hour, and such 
machines have, in fact, been built. Each 
machine, however, would call for 5,000 lbs. 
of sand and as many Ibs. of flasks to be 
delivered to it and carried away from it 
again every hour. Even then the moulds 
are in halves and without cores set; 200 
cores must be set and 100 copes closed on 
every hour. To keep the “floor” from 
gaming on the foundry, 5,000 lbs. of hot 
metal must be poured from double hand 
ladles every hour, which work would keep 
from four to six men busy pouring and 
shifting weights. As many more men 
would be required to shake out and re- 
move hot castings, and at least two more 
to get the flasks off of the floor again. 
Only a little foundry experience will prove 
that this situation is impossible. The 
elaborate foundry structures for dropping 
both sand and castings through the floor 
still leave the labour of setting cores, 
handling and closing moulds, pouring and 
shaking out to be performed. In fact, 
we are far from the realisation of a mould- 
ing machine which will turn out castings, 
as do the type casting machines, and all 
machines which cast mildly hot metal in 
chills, and which may not be called mould- 
ing machines as their moulds are already 
prepared. The mould which melted iron 
will not destroy, and which will not 
exaggerate unequal cooling of the casting 
surface, with resulting evils, is no nearer 
our commercial use than is the Philoso- 
pher’s Stone, and, until it is, the mould- 
ing machine, delivering only incomplete 
sand moulds, will still invoke the genius 
of the designers who know where to limit 
its functions, and the ignorance of those 
who do not. 


Limitations of Machine Functions. 

Ramming.—Soft Deep Sand.—Sand will 
flow only slightly under pressure, hence 
pressure and blow ramming machines fail 
to reach deep parts because shallower 
parts absorb the pressure. Sand, 
especially in pressure ramming, is sub- 
jected to great friction in its movement 
down the sides of patterns and flasks— 
hence even directly vertical pressure over 
deep parts does not ram them down all 
the way. 


Ram-offs.—After sand is partially set in 
a mould, by pressure or other means, it has 
taken the shape of the pattern, and if it is 
moved, it carries this pattern shape—as 
of a corner—with it. Thus a blow of a 
hand rammer at one side of the sand, com- 
pressed by a previous blow, shifts that 
partially rammed sand aside. and generally 
away from the pattern. 

In jolt ramming machines a peculiar 
ram-off effect occurs at every convex corner 
of a pattern. This is due to previous 
jolting having set the sand over the pat- 
tern at the corner, with the result that 
little of it can follow out and down past 
the corner to take the place of the deeper 
sand which the later blows of the jolting 
cause to settle down the more or less 
vertical sides of the pattern. The result 
is a zone of soft sand just under the pat- 
tern corner. 

Still another failure in ramming, in the 
nature of a ram-off, occurs in what is 
coming to be known as the “gravity” 
machine, though it is no more entitled to 
the term than the jolt-ramming type, 
gravity alone being employed in both 
machines. . Allusion has been made to the 
upward looking convex corner of the pat- 
tern around which it is hard to get the 
sand to flow. In the jolt-ramming 
machine the sand is placed in pockets, 
and the long pattern sides prior to ram- 
ming, while the sand in the “ gravity” 
machine falling in bats, tends to shed off 
the corner more than sand _ previously 
placed around it; and this has led to con- 
stant failure in the past in this very old 
method of ramming. Moreover, the sand, 
falling from a fixed height, tends to ram 
all parts of the mould equally hard— 
which has the especially undesirable effect 
of making copes as hard as drags. In 
fact, it seems worth mentioning here that 
what is called “ uniform ramming” is not 
a desirable feature in moulding machines. 
The more sand density can be varied the 
better. 

In vibrator frame machines—called 
such, though the same term may be applied 
to any machine using an undivided pattern 
with extensions from the patterns to 
guides outside the mould—the effect of 
ram-off is commonly produced by spring- 
ing of the unsupported pattern during 
ramming, it being immaterial whether the 
movement be in the sand or the pattern. 

Barred Flasks.—Flask bars have been a 
limitation more or less serious in all 
moulding machines. Taking all kinds of 


bars into consideration, including those 
which spring under jolt or pressure ram- 
ming, there are none which do not give 
trouble, or cause loss of time, if we except 
the so-called “floating bars,” and even 
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these must be nicely proportioned to depth 
of sand, ete. 

Pressure-ramming machines must employ 
special ramming blocks cut away to clear 
bars. Jolt-ramming machines require that 
the bars shall be very thin, and yet not 
spring, for if a bar shakes off the contact 
of the sand and the frictional bond between 
the sand and the bar is destroyed, the bar 
merely aggravates the tendency of the 
sand to drop from the flask, but cutting it 
into channels and unsupported blocks. 

The writer knows of only one bar that 
will hold the general mass of sand after 
the sand has actually separated from its 
under edge. It is one which has been de- 
signed specially for jolt-ramming and 
tested with complete success, and it per- 
mits the sand to settle away from it in 
the cope while keeping the mould from 
“coping,” as the runner fills up; for it 
holds the sand down as well as up. The 
floating bar, whose action is ideal if its 
descent into the sand under it is properly 
controlled, is an element in what is known 
as bottom-ramming, and the action js the 
same whether the bar only, or the bar and 
the flask which holds it, moves toward the 
pattern in ramming. This is the only form 
of flask bar which is not, even theoreti 
cally, a limitation to ramming by machine. 

Ramming Patterns Down or Sand Up. 
—It is impossible to ram sand up into an 
inverted pattern, as is required in making 
a drag mould, without rolling. The pat- 
tern must first be filled and surrounded 
with sand. Rathbone did this first in 
1905. He was using a_ blow-ramming 
machine, with an inverted drag pattern on 
a match board for producing multiple 
moulds, and found that the projection of 
the unrammed sand against the pattern 
an instant before ramming—a result in- 
cidental to the apparatus he used—accom- 
plished what had not been done before. 


Machine Limitations in Pattern 
Drawing. 


Mismatch.—It is assumed that patterns 
and flask pins are accurately fitted; this 
match is caused by the following four con- 
ditions : —(1) Cope and drag parts of the 
pattern on separate carriers—nothing but 
a miracle can insure accurate match, for 
all the errors due to misfits of the dowels, 
etc.. enter in, as they do not when the 
same rigid piece carries both parts. (2) 
The pattern carrier separated from the 
part of the machine containing the flask 
pins. An apparent exception to this is the 
ordinary stripping plate machine, when 
patterns are new. In this case, the pat- 
tern may move out of match, but the new 
stripping plate with flask pins in it, in 


sliding over them forces them into place. 
It goes without saying that the edges of 
both the stripping plate and the pattern 
suffer in consequence. (3) Lack of support 
of joint surface during pattern drawing 
downward causes sagging of joint. 

If from any cause the two point sur- 
faces of a mould are not perfectly flat, or, 
if not flat, perfectly inversely similar, 
such a joint will “creep” out of match in 
closing. For this reason mainly, better 
matched moulds are obtained from strip- 
ping plates, which support the point during 
pattern drawing. 

In the first. use of vibrators on machines, 
the slight lateral freedom of the pattern 
carrier necessary with reference to the 
mould was secured by the proper freedom 
of a match plate on the flask pins. In the 
endeavour to improve vibrator action, the 
pattern carrier was separated from the 
part containing the flask pins. The idea 
was that the agitation and dropping of the 
sand while drawing patterns down would 
be thus avoided. While this was, in a 
measure, accomplished, the clearances thus 
introduced allowed the patterns to shift 
out of match during ramming, and led to 
the introduction of untrustworthy auto- 
matic locking devices dependent upon 
springs. 

Bottom boards and match boards spring- 
ing under ramming produce the amorphous 
joints last referred to by causing convex 
drag joints, if the ends of boards have 
sprung, into moulds, and concave drag 
joints if the centres have sprung in. A 
prolific source of this failure in machines 
is the use of skids instead of flat tables in 
pressure-ramming machines. For example, 
with 2} in. skids, placed 10 in. apart, the 
centre of the board of a mould, 14 in. long, 
will be sprung in, producing a concave 
drag joint ; while the ends of the board of 
a mould, 28 in. long, will be sprung in and 
a convex drag joint result. 

Broken Corners.—Stripping plates know 
no such failures, for their essential fune- 
tion, as indicated by their French name, 
“ neignes”’ (combs), is to comb the sand 
along the edges of the pattern. But in 
those machines which employ vibrators to 
start the edges of sand, three things are 
necessary : (1) Clean and well drafted edges 
of the patterns. (2) Absolutely straight 
movement of these edges relatively to the 
sand, or rice versa. (3) Flasks undistorted 
by clamping or otherwise. 

“In the matter of clean joint edges, an 

interesting detail has within the last few 

years been developed. Split patterns on 

match plates are frequently hollowed out 

to save weight and metal, and all patterns 

have more or less air space between them 
D 
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and the plates. Mr. Walker, at Erie, 
found that at the moment of ramming by 
pressure, the air under the patterns is com- 
pressed to the 30 to 50 lbs. pressure of 
the mould, and that, to effect this com- 
pression, the very damp air in the un- 
rammed sand is forced under the pattern— 
then, immediately, when the pressure is 
taken off of the sand, this imprisoned 
damp air issues from this hollow under 
the edges of the patterns next to plate. 
This constant breathing in and out of wet 
air causes wet corners, to which the sand 
adheres. This has led Mr. Walker to 
adopt the plan of sweating his patterns 
on a tinned plate. The little fillets of 
solder which run up along the pattern 


edges help the pattern draft very 
materially. 


The slightest touch of a pattern on the 
sand corner that is leaving takes at least 
a little of that corner with it. An illus- 
tration of this has been the absolute 
failure of what is known as the vibrator 
frame, and of vibrated solid patterns on 
chain link and saddlery hardware. The 
hand moulder, rapping his pattern through 
the cope into the closed joint of his mould 
and then, with practised hand setting his 
patterns in the exact centre cf the enlarged 
sand chamber he has formed, lifts his cope 
clear and clean, while the vibrator moves 
the pattern very little. The guide on the 
flask pins, though true, is vibrated by the 
rocking in hand lifting, the sand corners 
are sure to touch somewhere, and just 
there the sand is. either torn up or 
knocked down, depending upon whether 
the pattern is drawn up or down. 

Untrue Draft.—I have just mentioned 
the rocking of a mould or pattern by hand 
as fatal to clean draft. Any divergence 
from a line of draft normal to the joint 
surface of the mould, or a line prede- 
termined, is equivalent to vitiating the 
“draft” given the pattern by its maker 
and setting up a back draft. Yet these 
conditions arise in what are known as rock- 
over machines, which draw their patterns 


from moulds lying on tilting bottom 
boards. 
Flasks Sprung.—Hand-rammed _ rock- 


over machines retain a weakness which 
every experienced moulder would avoid. 
The flask—often a very shallow wooden 
flask—is edge-clamped to the pattern 
board. The springing and subsequent re- 
covery of the flask deform the joint of the 
mould unless the hand-moulders’ method 
of wedging the joint is adopted. Mr. 
Pridmore foresaw this difficulty when he 
first began to build rock-over machines 
years ago, and patented clamps which pre- 
vent the springing of the flask. 


It is an axiom in machine moulding that 
all pattern draft must be taken from the 
mould joint, and that this joint must be 
maintained without deformation until the 
mould is closed. 

Sizes and Shapes of Moulds.—Moulding 
machines are now in a position to say to 
the trade that the mere size of the mould 
is no reason for not making it by 
machinery. This is very evident in the 
case of hand-ramming machines where the 
problem of furnishing from 15 to 100 Ibs. 
ramming pressure to every square inch of 
area is not encountered, and in the most 
widely known hand machines, where the 
ends of the frames which carry the stripping 
plates are left open, any length of flask 
within the width capacity of the machine 
may be accommodated, provided the length 
is not sufficient to cause too great an 
overhang. 

Until this year, America has not known 
familiarly a complete moulding machine 
that would handle for both ramming and 
drawing patterns any size or shape of 
mould for which it had ramming capacity. 
Consider for a moment what it has meant 
to the introduction of moulding machines 
that a power machine has been used for, 
at most, three or four sizes of flasks, the 
only latitude being in width, and this 
limited to a narrow maximum. To illus- 
trate how easily satisfied the foundry trade 
is, let me say that for years several 
machines of different sizes have been sold 
to foundries in which a single size, and 
often a single machine, would have 
answered the purpose. And the only 
arguments advanced therefore have been: 
(1) It will not do to have too large a top 
on a machine, as the projection beyond the 
flask catches sand. (2) The flask pins in 
the machine require that the pin dimension 
of the flasks should be constant. 

Our technical Press has lately been filled 
with descriptions of a French moulding 
machine and its equally interesting pat- 
tern equipment, which is, without any 
question, the most brilliant work in 
machine moulding in a hundred years of 
development. The able Frenchmen who 
have evolved this mechanism have 
christened it “ Universal,’ with an _ in- 
tensity of meaning characteristic of the 
deep thought which has produced it. 

As to the machine itself, what has it 
done? It has emasculated the potent 
arguments which have filled our foundries 
with pelyglot machines, since no part of 
the French machine projects beyond the 
flask to catch sand, no matter what the 
size or shape of the flask, and the flask 
pins are not in the French machine. It 
is not necessary here to describe this re- 
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markable machine and its fit companions, 
the Plaques Modéles and Clichés Tables, 
which promise to reduce our moulding 
machine pattern costs from 50 to 90 per 
cent. Very complete descriptive matter 
from one of the inventors, Mr. Ronceray, 
has already been published. 

The writer will enumerate the limita- 
tions of the moulding machine as known 
in America to-day, which are eliminated 
by the new machine moulding of France. 


Kamming. 


Soft Deep Sand. All the French 
machines may be fitted, at a trivial cost, 
with Double Serrage—an appliance for 
deuble-ramming. This is simply an 
auxiliary plunger under the mould table of 
the machine, set quickly to stop gauge, 
to which are attached what we call, in 
the United States, “stools.” While the 
main ramming pressure is on, these stools, 
which have receded to allow a_ given 
amount of sand to enter the pocket or 
cavity. are run against the stop gauge and 
the soft sand is made just hard enough. 
This procedure is general from Tupper 
grate bars to deep and intricate green sand 
cores in automobile castings. 

Ram-offs.—Only a single application of 
pressure is made, and deep vertical sides 
are rammed from the opposite direction 
so that no “ram-off” can occur. 

Mismatched.—As the flask pins are not 
in the machine—though they are drawn by 
the machine—the match is made and main- 
tained in the foundry so that, with full 
responsibility, the foundry may also have 
credit for matches more perfect than 
heretofore. 

Broken Corners.—As stripping plate pat- 
terns made by the French process are as 
cheap as the various forms of vibrated pat- 
terns heretofore known in America, it be- 
comes much more practicable to adopt 
stripping plates. Broken corners, such as 
have to be considered in vibrated patterns, 
are unknown to stripping plates. In fact, 
except for the cost of the latter, there 
would never have been use for vibrators 
in connection with moulding, except as 
adjuncts to stripping plates. This is even 
true of patterns drawn up especially, as 
in the inverting French machines, the 
stripping plates or stools follow the sand 
down automatically. 

Untrue Draft.—There can hardly be 
truer pattern draft than that guided by 
the same plunger which has done the 
ramming, as is the case in all the French 
machines of the rotary or inverting type. 
The only necessary precedent is that the 
ramming, or bottom board which has been 
forced into the flask, if such a one is used, 
shall have an even seat when the mould, 


= 


which is being lowered on the inverted 
ramming plunger, is leaving the pattern. 
The slightest difficulty from this source is 
easily removed by three-point bearings. 

In the French machines of the fixed 
type, the pattern draft datum is taken 
from the mould joint itself, inasmuch as 
the columns which raise the stripping plate 
and the half mould upon it have ad- 
justable tops, which are set at the start 


to conform to the exact surface of the 
mould. 
Flasks Sprung.—Since no clamps are 


used, there can be no springing of flasks 
from this cause. Furthermore, I would 
here mention an innovation illustrating the 
national: differences in everyday practice 
in the moulding methods of two countriés, 
in even these latter days of constant inter- 
change of ideas. 

The French use round flasks as com- 
monly as we do square ones. They use 
snap flasks hardly at all, and yet they ob- 
tain from solid flasks what we know only 
as snap moulds. When it is stated that 
220, 21 in. round “snap” moulds are 
produced in a day by two men from 
“solid” flasks, I know that many will ask 
“How?” The moulds are made as moulds 
in 2l-in. round flasks would ordinarily be 
made, except that very thin “ binders,” 
hoops of steel only ,4 in. thick, are em- 
ployed. The drag mould is then set upon 
a plate on the round table carried by an 
assembling machine, the table and plate 
being a little smaller than the inside of 
the flask. This plate serves as a bottom 
board. The cope mould is placed above 
the drag, over long pins common to both 
parts, so that the match is absolute. The 
cope flask being locked so that it cannot 
rise, the plunger rising against the drag 
carries it up to the cope, closing the joint, 
and then the continued ascent of the 
plunger forces the sand bodily up out of 
both flasks, and we have the strongest 
shape possible of a snap mould held by 
binders—a cylindrical one. 

Thus, by methods radically new, we are 
introduced to a system of machine mould- 
ing which has profited by a study of the 
limitations of previous machines. Not all 
of the limitations I have named nor others 
not mentioned, because so numerous, have 
yet been surmounted ; but Paris at present 
holds the prize for the greatest advance. 

So complicated and so varied are the 


demands upon the foundry moulding 
machines, that, unattractive as the hot, 


dusty foundry is to engineers, I suggest 
that to-day there is no more promising 
realm of thought to attract the genius of 
the machine designer, who has had the 
opportunity to learn by hard experience 
what a moulding machine can, and what 
it absolutely cannot do. 
pd 2 
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POWER SERVICE IN THE 
FOUNDRY.* 


By A. D. Wittiams, Junr. (Pittsburg, Pa.) 


Ix view of the progress that has been 
made in other mechanical lines, it is 
remarkable that the foundry of to-day 
remains much as it was in the past. Since 
it plays a most important part in the 
industrial economy of all metal manufactur- 
ing plants, either directly or indirectly, it 
merits better treatment than it has 
received. 

Some years ago the chemists turned 
their attention to the foundry, and the 
results are seen in the replacement of 
empirical by scientific methods of mixing 
and melting, and in the heat treatment of 
castings. The concrete results of their 
experiments are apparent in a reduction 
of the percentage of castings lost, and the 
production of castings better suited to the 
purpose for which they were made. 

‘Lhe mechanical end of the foundry offers 
an interesting field for the engineer, not 
only in the designing of the castings, but 
in the invention of ways and means suited 
for their production. To a degree this 
work has been started, but has been con- 
fined to the production of moulding 
machines and appliances, and the greatest 
progress has been made in those foundries 
which are devoted entirely to special lines 
of work, in which large quantities of cast- 
ings of the same or similar characteristics 
are turned out. In the foundry whose 
output comprises a large variety of cast- 
ings, ranging from bench work to heavy 
housings and bed plates, the methods in 
use to-day differ but slightly from those 
of twenty years ago, the improved 
facilities consisting mainly in the provision 
of a better crane service for handling the 
work. 

The principal reason why power is not 
used to a larger degree in foundry work 
arises from the fact that few foundries are 
so designed that the means at hand can 
be used to the greatest advantage. 
Machine moulding is limited in its applica- 
bility to castings which can be turned out 
in sufficient quantities to justify fitting up 
for them. Power can be used for nearly 
all classes of green sand work, and once 
the proper fixtures for its use are avail- 
able it will be found of service in many 
ways. The foundry crane of to-day is a 
vast improvement over that used in the 
past, but in the matter of improved crane 
service, not only the foundry, but the 


* Paper presented at the New York meeting of 
the American Society of Mechanical Engineers. 


machines shop as well, suffer a diminished 
output per square foot of fleor area. 
Moulding machines, cranes, chipping 
chisels, grinders, the blower, and the cupola 
elevator are the usual limit of power service 
in the foundry. A few columns, root 
trusses and siding, a crane with its run- 
way, possibly a few jib cranes, a cupola 
with its charging platform, elevator and 
blower, some core ovens and a little indus- 
trial track are dumped down in a vacant 
lot and called a foundry. A _ rough 
carpenter knocks a few flasks together, 
and sand is spread on the floor; just as 
soon as some pig-iron, limestone and coke, 
etc., are delivered the plant is in running 
order. The machine shop is usually very 
carefully designed. 

The crane service of a foundry is its vital 
point. There must be crane capacity to 
handle the heaviest piece to be made, but 
at the same time it is necessary to bear 
in mind the fact that there are a number 
of medium and a greater number of light 
pieces to be turned out for each heavy 
casting. A single crane can serve only 
one floor at a time; the others must wait, 
in fact two or three floors are often wait- 
ing on the crane, and must take their 
turns after the crane has finished handling 
a load of less than one-sixtieth of its capa- 
city. This scene is not uncommon in the 
foundry, and that they were “ waiting for 
the crane” is often the excuse for moulds 
left over for the next heat. 

The bridge travelling crane is a most 
useful machine, but it cannot be in two 
places at the same time, and as yet no 
successful method has been devised by 
which two of them can pass each other 
either on the same or on different levels; 
in fact, the use of bridge travelling cranes 
on two levels only adds to the expense 
and does not supply any advantages over 
those cases where all of the bridge cranes are 
on the same level. The jib crane is limited 
in usefulness, as it cannot serve floors out- 
side of its radius, but a number of light 
column jib cranes, arranged so that they 
can be set up and transported from place 
to place as needed, are very serviceable. 
This can be accomplished by placing per- 
manent pintle bearings on a number of 
columns, and by designing the jib cranes 
so that they can be handled from point to 
point. The travelling wall crane affords 
the most satisfactory method of increasing 
the crane service without interfering with 
the bridge travellers above, and the column 
jib cranes below its level. 

The electric motor offers the most satis- 
factory method of operating hoisting 
machinery. This arises from the con- 
venience with which electricity can he 
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delivered to these machines by means of 
sliding contacts. A further advantage lies 
in the close control of the movement which 
is essential to the gentle handling and 
accurate placing on the moulding floor ; 
another distinct advantage of the electric 
hoist is its ability to hold the load sta- 
tionary for an indefinite time. 

High hoisting speeds are undesirable ; in 
fact the tendency is to get the hoisting 
speeds too fast in most shop cranes, high 
speeds being of service only in the handling 
ot bulk materials and package freight. In 
the foundry a speed of ten feet per minute 
with full load is ample for heavy work, 
and speeds exceeding twenty feet per 
minute are sufficient for the lighter hoists. 
Positive and uniform motion is necessary 
in handling copes, and the sudden start of 
the ordinary air hoists spoils a great many 
moulds. This sudden start occasionally 
occurs with electrically-operated hoists 
having an improperly designed controller. 

One of the important advantages of the 
electrical distribution of energy lies in the 
fact that only the exact amount of energy 
is transmitted, and there are no stand-by 
leakage losses to cause expense. The occa- 
sional grounds which appear on the circuits 
can be taken care of readily, and if the 
best modern methods of wiring are used 
very little trouble is likely to occur from 
this cause. A good quality of insulated 
wire, run in some form of metal conduit, 
should be used; wooden moulding should 
be avoided. The marine type of receptacles 
are most satisfactory for foundry service, 
as the water-tight cover supplied with them 
is equally efficient in keeping out dust and 
dirt. These receptacles should be installed 
liberally, as it is a great convenience to be 
able to get power just where it is wanted. 

Another point of no small value is the 
kind of flexible connections supplied. These 
are often simply of lamp cord and are 
more or less of a nuisance, particularly 
when they get on the floor, where they are 
liable to be cut by a shovel, etc. Flexible 
metal tubing makes a first-class protection 
for such connections, particularly for those 
which have to carry several horse-power. 
Connections of this size will be required 
where portable tools are used. 

There are a number of good makes of 
electric motors on the market, and some 
that. are not so good. A first-class standard 
motor is desirable, and in equipping a plant 
it is better to have all of the motors of one 
make, particularly those of the same size. 
A little attention to this point will greatly 
reduce the amount of money it is necessary 
to invest in spare parts. By a standard 
motor is meant one which has been made 
on manufacturing lines in large numbers. 


In addition to these there are a number 
of concerns building special motors more or 
less suited to their special requirements. 
The designers of such motors are handi- 
capped by the fact that they are not able 
to avail themselves of the experience gained 
in the manufacture of a large and varied 
line. The street railway type of motor 
frame, or one which is split on an angle, 
having two poles or one pole in each por- 
tion of the frame is the most desirable, 
owing to the facility with which it can be 
opened up in cramped places for changing 
armatures or for other repairs. These 
motors are of the enclosed type, and have 
been developed to work under conditions 
which would discourage the ordinary 
machine. The manufacturers of these 
motors often style them as ‘‘ very rugged,” 
which is an insult to the workmanship and 
designing ability which has developed these 
desirable types of machines. Another 
feature of such motors is the method of 
lubrication, in which the car box journal 
has been studied and improved. Lubrica- 
tion is often neglected by careless opera- 
tives, and while any machine is better for 
a little attention, these motors will stand 
up under poor conditions. 

Moulding machines are generally operated 
by compressed air, but hydraulic power is 
used with some machines. Compressed air 
is elastic, and this is a disadvantage for 
many operations, as any alteration in the 
load causes a corresponding change in the 
position of the actuating plunger or piston. 
Some compressed air hoists have been de- 
signed with a governor device that regulates 
their speed of action, but it is impossible 
to avoid the troubles due to the elasticity 
of the air. Another disadvantage of com- 
pressed air machines is the large size of the 
hose connection required, which is more 
troublesome to care for than the smaller 
flexible connection to an electric motor. 
Compressed air, however, is very useful in 
cleaning out pockets in moulds and for 
power ramming machines; for the latter 
it presents the only successful driving 
power. These machines are not as widely 
used as they might be, and where it is 
desirable to avoid the long air hose con- 
nection, a portable motor-driven air com- 
pressor can be used. The bellows and 
torch, fer blowing out and skin drying the 
sand, can be avoided, the former by using 
the air hose with special nozzles, the latter 
by arranging some sort of a heating device 
close to the air hose nozzle. An electric 
heating device might be serviceable for this 
purpose. 

As generally installed, with a central 
compressing plant, the use of compressed 
air requires an expensive transmission line 
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and in addition, it is impossible to avoid 
leakage im the joints. Compressed aur 
leakage does not show, and the pipe lines 
for this purpose, as usually constructed, 
are designed to remain tight only long 
enough to pass the: acceptance test. 
Leakage is a continual drain on the system, 
and shows up in the amount of coal con- 


sumed, Except in the large sizes, air com- 
pressors are steam eaters like steam 
pumps; for this reason the small electric 
driven air compressor presents numerous 


advantages, as it consumes no power when 
out of use, and, if portable, avoids the 
long pipe line. The disadvantages of long 
air lines are well illustrated by the fact 
that in some of the big excavating con- 
tracts it has been found very advantageous 
to instal a steam-driven electric generating 
station at a point where fuel was available 
from a railroad siding, and transmit elec- 
tric power to the compressor station located 
on the work, thus avoiding the losses of 
a long pipe line or fuel haulage. 
Hydraulic power is but rarely used in 
the foundry. It has advantages for some 
lines of work. Water being non-elastic, 
comparatively speaking, it supplies a posi- 
tive pressure, and while the hydraulic 
machine can be stalled, it is impossible to 
break it by legitimate methods, when it is 
properly designed. The pressures carried 
in hydraulic systems range around 500 to 
1,000 lbs. per square inch; where higher 
pressures are required in certain machines 
they are obtained by the use of intensifiers. 
The most serious disadvantage of hydraulic 
service systems occurs only where swinging 
joints are required to convey the pressure 
and waste water to and from moving 
machines, as cranes, etc. In the machines 
themselves the glands are like all other 
glands, troublesome to maintain, and are 
often pulled up so tightly that they greatly 


reduce the efficiency. The controlling 
valves also give a certain amount of 
trouble. The most of the trouble with 


hydraulic systems arises from the use of 
dirty, gritty water. An illustration of 
the advantages of using a clean fluid occurs 
in the hydraulic wheel presses, in which 
the same fluid is used over and over again ; 
these machines cause very little trouble 
from leaky glands. High pressure hydraulic 
systems are, however, expensive to instal, 
and it is extremely probable that the best 
method of utilising hydraulic power will 
be to use an electrica!ly-driven pressure 
pump with its accumulator installed close 
to the floor upon which hydraulic moulding 
machines are to be used. This would re- 
duce the required amount of pressure and 
waste line to a minimum. Necessarily this 
small hydraulic plant could not be placed 





in the foundry itself, but a small pump 
room would be a requisite. 

Steam power was at one time the only 
motive force available, and was either 
transmitted to those places in the foundry 
where it was required by means of belts 
and shafts, or small engines were used, 
driving the different machines by belts. 
In some cases small gas or other explosion 
motors are used in a manner similar to tne 
early steam motors. Owing to the fact 
that small engines are not economical, 
and have several other disadvantages which 
are familiar to all who are posted on 
foundry operating conditions, they are not 
considered as desirable as other kinds ot 
motors. The steam hydraulic crane and 
elevator, both of which operate on the 
same principle, are two of the most satis- 
factory machines devised for foundry ser- 
vice, because they are very simple, and 
for that reason it is practically impossible 
for the most careless operator to damage 
them, except by the most studied neglect. 
One of the bad features of any transmission 
system which deals with moist elements, 
such as water, steam, and sometimes com- 
pressed air, exists in their liability to 
damage in cold weather by freezing. This 
danger has to be very carefully guarded 
against in temperate and cold climates, 
during the night and on all occasions when 
work is interrupted. To guard against 
this trouble, some form of heat insulation 
is required. 

As to which is the best power to adopt, 
depends in a large degree upon the local 
conditions affecting the plant, and by 
studying such conditions much better 
results can be attained than are possible 
by off-hand decisions. A harmonious instal- 
lation works more smoothly than a mis- 
cellaneous assortment, and, in addition, the 
design should take into account the future 
growth as a possibility, this matter being 
often left out, and resulting in endless 
complications when extensions have to be 
made. Because the largest part of foundry 
power requirements are intermittent, it is 
extremely probable that electrical methods 
offer the most economical solution of tke 
question, but against this the question of 
maintenance is often of more importance 
than the economy of operating expenses 
due to cheaper power. 

The class of labour employed in many 
foundry operations is not possessed of any 
amount of mechanical skill or electrical 
knowledge, and for this reason it is advis- 
able that the motive power portion of the 
equipment be as nearly ‘‘fool-proof” as 
possible, and of the simplest possible con- 
struction, in order that it may not be 
damaged by misdirected zeal. The use of 
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electrical power necessitates the employ- 
ment of one or more men to look after the 
motors, depending upon the number used, 
or else a considerable portion of the minor 
repairs must be made by outside help. 
Where the foundry is operated in con- 
junction with a machine shop the matter 
of maintenance becomes more simple. Wita 
steam, compressed air or hydrauic 
machinery the question of maintenance is 
not of such a complicated character as with 
electrical machinery, owing to the fact 
that it is much easier to get men who 
have some primary ideas and break them 
into the small repairs required to keep 
the machines in operating condition. And 
with the exception of the most extra- 
ordinary breakdowns, such machinery can 
be restored to working order by the use 
of the facilities ordinarily available in the 
vicinity of a foundry. This, however, is 
not always the case in regard to electrical 
machinery, though, since the uses of elec- 
trical machinery are extending so rapidly, 
a time will be reached when the question 
of repairs will be as simple as it is with 
other types of motors. 


—— 


BRITISH FOUNDRYMEN’S 
ASSOCIATION. 


Birmingham Branch. 


THERE was a large attendance of the 
Birmingham Branch of the British 
Foundrymen’s Association on Saturday, 
December 14, at the Technical School, 
Birmingham, to hear a lecture by Mr. R. 
Buchanan, the President of the Branch, 
on ‘‘Cupolas and Cupola Melting.” 

Mr. R. Mason presided, and mentioned 
that the President had lately been elected 
a Fellow of the Society of Arts. 

Mr. Bucnanan preceded his lecture by 
exhibitions of various types of cupolas 
shown by limelight. In regard to West's 
cupola, he said he believed the inventor 
was the only one who used it. The 
Greiner cupola worked very satisfactorily 
on the Continent. At the same time. he 
thought the principle was wrong, because 
there was partial fusion outside the melt- 
ing zone, ‘The Herbertz cupola was ex- 
cellent for disposing of the dust, but the 
steam power requisite for the purpose 
would suffice to drive a 25-h.p. engine. 


The Whiting cupola was very good, 
though rather cumbersome. Tt secured 
a regular distribution of the blast. Some 


amusement was caused by an exhibition 
of a Chinese cupola, carried by China- 


men in sections from street to street, for 


the purpose of mending rice pans. A 
melting heat was obtained by charcoal 
blown with a_ boy’s’ bellows. | The 


* Rapid ” cupola employed cast-iron blocks 
instead of  fire-bricks. It had a brief 
life, and he believed the idea fizzled out. 

Proceeding with his lecture, Mr. 
BucHANAN said the cupo'a was never in- 
vented in the ordinary sense, but was 
probably the product of many minds over 
a long period. With regard to linings, it 
was questionable whether science had 
said its last word. Fire-bricks appeared 
to be the most suitable at present, but 
at Carnegie’s Furnaces mica schist was 
used with very good effect. With regard 
to construction, the change from the 
small diameter to the large should not 
be too sudden, and in regard to working 
the operator wanted careful watching. 
He caught his man some time ago twice 
missing the limestone, The operator was 
threatened with the sack, and _ the 
omission never happened again. The 
present tendency was in the direction of 
lower-blast pressure and larger tuyere 
areas. Some experiments made by Mr. 
F. J. Cook had shown a very close con- 
nection between the increase of blast 
pressure and the increase of hardness in 
the product, which, no doubt, resulted 
from the increase of combined carbon, 
and the variation of pressure was found 
to be due to the varying supply of elec- 


tricity for other uses in the establish- 
ment. Scaffolding might generally be 


attributed to a deficiency in fluxing 
material, and light coke was also a fruit- 
ful cause, or it might be due to faulty 


lining. Cupolas with receivers facilitated 
more perfect mixing. He thought it a 
good plan to keep the better pig-iron 


over the worse, rather than vice versd. 
There were not many advantages either 
one way or the other, as between the 
drop or the solid bottom. There was 
obviously scope for enterprise in the ap- 
plication of gas to cupolas. But so far 
foundry conditions had not allowed of 
hot-blast being used. He hoped that in 
future the judging of pig-iron by fracture 
would give place to analysis, but he did 
not see why there should not be chemical 
tests for each cast of iron, and sales made 
upon the tests. He thought they had a 
right to ask the blast-furnace people to 
give them more regular products. and this 
would he greatly assisted by the use of 
metal mixers. Tt was even necessary 
that coke should be bought on analysis, 
owing to the great danger of using coke 
with an improper amount of sulphur. 
The analysis of limestone was not so im- 
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portant as that of the ore, because it 
was known that many dealers in ore had 
of late years altered the character of 
their material to a considerable degree. 
Low phosphorus iron required more fuel 
to melt it, and there should be a saving 
of 2 per cent. in coke for every increase 
of one-tenth of 1 per cent. in phosphorus. 

In the discussion which followed, Mr. 
R. Mason (Chairman) pointed out the 
great importance of having sufficient 
knowledge to be able to check the opera- 
tions of the cupola man. The cupola was 
very like a wild beast, which suddenly 
overcame its owner. He did not see how 
without a lighting door they could get 
the air in to blow up the fire. They had 
such an arrangement with the cupolas he 
had to deal with, and they kept the 
lighting door open until they were almost 
ready to put on the blast. Undoubtedly, 
the greatest improvements in modern 
cupolas were in the increased height, and 
everyone who used an old, short furnace 
knew that it required more coke. Most 
risky experiments were made by intro- 
ducing cheaper cokes, and the safe course 
in such a case was to introduce more 
limestone to keep it clear. In regard to 
Mr. Cook’s experiments with blast pres- 
sure on hardness, they must remember 
very much depended on the kind of iron 
and the thickness of the casting. His 
own firm had not had a complaint of 
hardness in four years. Generally speak- 
ing, it was a safe rule when using more 
coke to introduce more air. 

Mr. Poort would have liked more 
definite statements, because the variety 
of results achieved were most confusing. 
His own experience was that the small 
cupola was much more difficult to deal 
with than a large one. With his own 
cupola, 20 in. diameter, tapering up to 
2 ft. at the melting zone, he had been 
able to work 4 cwts. with 1 qr. 14 Ibs. 
of coke. In America, where they claimed 
to do things on a grand scale, he under- 
stood that in a cupola of 27 in. diameter 
they melted 31 ecwts. of iron with 
3 qrs. 6 lbs. of coke. He had tried both 
3-in. and 4-in. tuyeres, but in dealing 
with larger cupolas they wanted a larger 
blast pressure and a small tuyere area, 
and it was very desirable that the blast 
should go to the centre of the furnace. 

Mr. F. J. Cook said the experiments 
referred to clearly showed that with 
greater blast they reduced the total 
earbon. With a higher blast pressure 
they would get a harder iron, but the 
hardness would depend on the class of 
iron, At his establishment, they had 
fifteen cupolas producing the same iron, 





but the blast pressure had to be different 
with all of them. The motors produced 
more blast in the morning than at night 
when the electricity was maintaining 
electric light all over the works. He got 
over the difficulty by having a man to 
stand by the switchboard and record the 
voltage. 

Mr. Sap_er hoped the time would come 
when a foundry manager would not ve 
engaged without passing an examination. 
They had too many rule-of-thumb men. 
Most of their troubles came from want of 
information. He would like to ask 
whether the lecturer had had any ex- 
perience in the use of carburundum in 
the lining of cupolas. He had tried some 
experiments in the use of that material. 
but they were not very satisfactory. He 
believed the Americans were ahead of 
this country in that respect. Gas practice 
was bound to come in future. 

Mr. A. H. Hrorns said that many diffi- 
culties connected with the cupola arose 
from incomplete knowledge as to the 
combustion in the furnace. It was most 
essential that the temperature should be 
sufficiently high for the carbon and 
oxygen to unite, and then carbonic oxide 
would be formed, with a very high local 
temperature. It seemed to him that hot 
air, if it could be introduced, would be 
a very great advantage. Certainly, many 
difficulties arose through the want of regu- 
lation of blast pressure, and they must 
remember that any increase of tempera- 
ture beyond that required to melt the 
slag was so much waste. It would be a 
most excellent thing if an experimental 
works, with a small up-to-date cupola 
were established, with a first-class man 
in charge, to be supported by the manu- 
facturers of the district. Then they could 
work at their problems. It might cost 
a few hundred pounds a year, but the 
cost to each manufacturer would be 
trifling, and the engineers, so many of 
whom in that district wanted high-quality 
castings, would also benefit. The most 
foolish, wasteful, and expensive thing he 
knew was to introduce a cheap coke, 
because the introduction of 2 to 3 per 
cent, more ash involved the use of a 
larger amount of flux in the way of lime, 
so that for every one part of slag they 
must introduce three parts of limestone. 
The objection that gas caused the de- 
struction of the lining could surely be 
got over by the use of a double case and 
a water jacket. That would increase 
the life of the furnace. 

Mr. Bvcnanan. replying, said he 
thought the best plan was to train their 
own cupola man, and it was better to 
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make a blunder or two than to know 
nothing about the cupolas. It was some- 
times well worth while to get a stuck 
cupola or two, and a foundryman ought 
to be allowed to make a few blunders. It 
was really very difficult to lay down rules, 
and each man ought to experiment with 
his own cupola until he got the best re- 
sults. He had not tested with car- 
burundum. He feared that there was 
no hope of the experimental establish- 
ment suggested by Mr. Hiorns. With re- 
gard to water jackets, he had heard of 
a boiler going inside a cupola, but he 
believed that if a foundryman took 
charge of such an apparatus his pro- 
motion would be rapid and unexpected. 
(Laughter.) 

The proceedings concluded with a vote 
of thanks to the lecturer. 


———O--— 


SCRIBING LINES ON A CASTING, 
PATTERN, OR CORE BOX. 


By T. Aupcrort Crossy. 

An article appeared in the November 
issue of the Founpry TRADE JOURNAL on 
‘‘How to Draw Lines Inside a Half-round 
Core Box,” the use of which, it was stated, 


Fic. 1. 


























Fic. 2.—PART SECTION OF CORE Box 
THROUGH CENTRE. 


A, Flat Scriber. B, Wood Block. c, Core Bow. 
Planed at right angles. 


would be appreciated by pattern-makers. 
It seems to the writer that a young 
apprentice would naturally use this arrange- 
ment, but it is certainly not a true, good, 
or practical way, as the compasses shown 
in the drawing would make what pattern- 
makers term a ragged line, Again, it 


could be used only in a plain half-round 
core box, whereas, the method which the 
author will describe, may be used m 
innumerable instances, no matter whether 
on a core box, pattern, or casting, however 


Fic. 3.—SECTION OF CIRCULAR COVER 
PATTERN. 





FIG. 4.—SECTION OF CIRCULAR COVER 
PATTERN. 


A, Flat Seriber. B, Wood Block. c, Section 
of Circular Cover Pattern. 


irregular the section may be, as shown in 
Figs. 3 and 4. 

All that is required is a flat piece of 
steel 1 in. by } in., with a diamond point 
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Fic. 5 
ground on it, see Fig. 1. It will be 


observed that it is not ground to a sharp 
point, as the scriber works much better if 
the point is ground about |! in. radius. 
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The author also finds it very convenient to 
have two of these scribers, one 6 in. long, 
and one 12 in. long, for small and. large 
work respectively. It is also a good plan 
to have various sized ‘blocks (for the same 
reason) made of dry pine, and kept handy 
for use; 9 in. by 4 in. by 2 in., 12 in, by 
5 in. by 24 in., 18 in. by 5 in. by 2} in., 24 in. 
by 6 in. by 3 in., would be a good assort- 
ment for yariens sized jobs. This method 
will be found much handier than using a 
scribing block, as the lines can be put on a 
pattern, core-box, or casting quite easily 




















i 
eI IIIT 
VM YE 






MOULDING SAND. * 


The Improvement of Moulding Sand by 
Mechanical Treatment, 


By ALEXANDER E. OvrTerBRIDGE, JUN. 


NEXT in importance to the various 
metals of which castings are made, if not 
indeed of equal importance therewith, 
must be classed the material of which the 
moulds and cores are composed. Strange 
to say, there is comparatively little litera- 
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SECTION OF CENTRIFUGAL SAND MIXING MACHINE WITH Motor DRIVE. 


in places where it would be very difficult, 
if not impossible, to get a scriber long 


enough to reach without springing. Take 
for instance the pattern shown in 
Figs. 3 and 4, which is very deep. There 


are a great number of small pattern shops 
without a large surface plate. The few 
illustrations given will explain themselves, 
but the number of jobs to which this 
method may be applied is infinite, as the 
lines may be drawn at any angle (see 
Fig. 5), by simply moving the block to the 
required angle on the top of the job. It 
also has the advantage of being absolutely 
true, and cuts a very clean line. , 


ture dealing with this important topic in 
a scientific way and that little is found 
in technical magazines and in the “ Pro- 
ceedings” of the Engineering Societies. 
It remains for someone to collate the 
facts and to present them in a form 
available to the founder. 

The writer will confine his remarks to 
the practical side of the question and 
endeavour to show how greatly moulding 
sand, including core sand, can be im- 
proved in its physical properties by cor- 
rect mechanical treatment; and at the 


._* Presented at the New York meeting of the 
‘American Society of Mechani al Engineers. 
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same time how the cost of preparation 
of the sand for moulds and cores can be 
greatly reduced as compared with the 


old-fashioned methods that are still in 
vogue in many establishments. 
In the effort to prevent costly 


“wasters” in the foundry, which some- 
times wipe cut the estimated profit on 
some specific jobs, the composition and 
physical properties of the different varie- 
ties of moulding sand first became the 
subject of careful study by the writer 
more than fifteen years ago. 

The selection of sand suitable for all 
purposes in the foundry constituted at 
that time a not unimportant part of the 
duty of the very competent foundry fore- 
man. 

It was found on looking into the matter 
that the only tests—if tests they could 
be called—which were then made of new 
sand were’ two in number and exceed- 
ingly crude in kind, one being for 
‘*toughness,” a most important, indeed 
essential —_ property, the - other — for 
* porosity.” 

The expert's test for toughness con- 
sisted simply in squeezing a handful of 
the sand into the form of a ball and shen 
breaking it, little or no attention being 
paid, by the way, to the degree of damp- 
ness or the more or less heterogeneous 
composition of the sand. The porosity 
test consisted, in like manner, in com- 
pressing gently a small quantity of the 
sand between the palms of the hands and 
then blowing through it. While such 
tests may seem absolutely absurd in their 
crudity, it must be admitted that in the 
hands of an expert they afford a fair 
degree of practical knowledge of the 
average quality of the moulding sand. 

In order to improve, if possible, on 
these time-honoured methods of testing 
sand, the first plan devised was to make 
a number of test bars of “green” sand, 
6 in. by 1 in. by 1 in., under uniform 
conditions of pressure, dampness, and 
quantity of material used in forming the 
moulds. These little test bars were 
placed upon a smooth metal plate with 
sharp and square edges. The bars were 
then pushed over the edge of the plate, 
until they broke when the amount of the 
‘over-hang” was measured. It was 
soon found that there was a great differ- 
ence in the length of the overhang, which 
was regarded as a quantitative measure 
of toughness of the sand; these differ- 
were not even noticeable by the 
crude ball test. 

Samples taken from different parts of 
a small heap of sand that had been uni- 
formly dampened or ‘‘tempered,” varied 
greatly in this respect, owing, no doubt, 


ences 


to the irregular distribution of the 
alumina or clay binder, and the correct- 
ness of this inference was subsequently 
confirmed by simple analytical tests. 

After a sufficient number of these test 
bars had been made and broken to prove 
the reliability of the method, further 
tests were devised to ascertain whether 
the usual methods of riddling and mix- 
ing sand for the moulder’s use affected 
its quality, either by increasing or de- 
creasing its ‘toughness, as shown by the 
amount of overhang of similar test bars 
of green sand. It was proved that the 
more thoroughly the sand was worked 
the greater the overhang, due as already 
stated to the more uniform distribution 
of the binder. 

The ideal moulding sand is a material 
in which the individual grains of silex, 
constituting approximately 90 per cent. 
of the mass, are completely covered with 
an overcoat of alumina or clay, and the 
more uniform the grains are in size and 
shape the better is the sand with respect 
to porosity in relation to the average 
size of the grains. 

It was found on passing a sample of 
sand a number of times through a hand 
riddle and making test bars from the 
sample after each riddling that the over- 
hang was increased measurably. Thus, a 
sample of sand which, after tempering 
and mixing by hand with a spade, showed 
an overhang of less than 2 jin. of the test 
bar, increased to nearly 3 in, after a 
dozen riddlings. ; 

It would not be practicable to treat 
large masses of sand in this manner, 
even though a positive and valuable gain 
in the quality of the sand should be de- 
monstrated by making test moulds from 
patterns having considerable overhang in 
places, or in making fine toothed gear 
wheels, etc.. nevertheless the information 
thus obtained was quite valuable and led 
to important practical results, as will be 
seen presently. 

Another novel observation was _ con- 
currently made, viz., that the increase 
in toughness and poresity noticed in these 
tests might be partly due to “ aeration,” 
or to the separation of the grains of sand 
when falling from the sieve to the floor. 
In order to discover the truth or falsity 
of this view, a quantity of the sand was 
shaken in a box with a closed lid for 
several minutes, and test bars were made 
before and after shaking; the corre¢tness 
of this theory was quickiy shown, for the 
shaking without sieving proved to be 
more effective than the sieving without 
shaking. 

Tests for porosity alone were also made, 
but as these were not very satisfactory, 
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owing possibly to want of suitable 
means of accurately controlling and 
measuring the amount of air drawn 
through a mass of sand compressed in a 
tube, these tests were not prosecuted to 
a conclusion. 

About this time William Sellers & 
Company began to experiment with a 
centrifugal machine for mixing sand, and 
it was found that the desired result could 
be obtained with such a machine much 
more expeditiously and economically than 
by any treatment with riddles or chasers 
in a rolling mill, and at the same time 
the toughness and the porosity were in- 
creased to a very much greater degree 
than was possible by the old methods. 
These satisfactory results led to further 
experiments in this direction that cul- 
minated in the development of a 
thoroughly practical centrifugal machine, 
simple in design and _ substantial in 
character, which proved so valuable in 
the foundry that it was placed on the 
market, and a large number are now in 
regular use in some of the largest estab- 
lishments in the country as well as in 
many smaller foundries. 

There are three grades of moulding 
sand in addition to core sand regularly 
prepared and used in the Sellers’ foundry 
for the different classes of work. They 
are classified under the names “ Strong 
Sand,” “Special Strong Sand,” and 
“Fine Sand.” 

The strong sand is used for the majority 
of the large moulds, such as planer beds 
and uprights, etc., and for the principal 
parts of other large machine tools. Most 
of these moulds are skin dried, or baked 
on the surface, in situ, by means of a 
portable drying oven after having been 
“ wet-blacked.” 

The special strong sand is used only for 
moulds for the heaviest castings, such 
as large anvil blocks, etc., these moulds 
are also wet-blacked and when baked on 
the floor are almost as hard as a stone 
or as hard as a baked loam mould; this 
mixture is all new sand. 

The fine sand is used for all light cast- 
ings, and much of the “medium” work; 
these moulds are not baked and con- 
stitute what are commonly called “Green 
Sand Moulds.” 

It may be interesting to know the 
formule for the preparation of the three 
grades of moulding sand given below : — 


STRONG ) Bam, 


Strong sand .. .. (new)=14 parts. 


Gravel. ou .. (new)= 7 parts. 
Floor sand .. (old) = € parts 
Coaldust... = 2 parts. 


4 SPECIAL STRONG SAND. 

Strong sand . (new)= 9 parts. 
Gravel... ae ... (new)=14 parts. 
Coal dust .. (new)= 2 parts. 


TRADE JOURNA!. 


FINE SAND. 
Weak sand... .. Gey= 14 parts: 
Fine floor sand _... jold) = 4 parts. 
Coaldust.. ans = 2, arts. 


In recent years there has been a re- 
markable reduction effected in the cost, 
skill required, and time consumed in 
making cores by the use of sharp sand 
and oil in place of the usual core sand 
mixed with flour or other binders. 

The oil sand cores require no ramming, 
and are made by unskilled labour; 
cases almost without number might be 
cited where the actual cost of cores has 
been reduced by the oil sand method 
from 50 to 75 per cent. and over, and 
better results obtained in the foundry, 
with fewer wasters caused by the break: 
ing down or “blowing” of cores; nu 
venting and but few core rods are needed. 
Thorough mixing of the linseed oil with 
the sharp sand is absolutely necessary, 
though rather difficult to obtain, and in 
accomplishing this the centrifugal 
machine is pre-eminent; in fact, it would 
be impossible without this machine to 
produce the remarkable results that are 
now daily recorded with oil cand cores in 
the foundry. 

The centrifugal machine is, of course, 
equally well adapted to the thorough 
mixing of core sand with the various core 
oils and core compounds that are sold for 
making cores. 

Experience has shown that in mixing 
sharp sand with oil for cores, the centri- 
fugal machine should be run at a lower 
rate of speed than when mixing, and at 
the same time tempering ordinary mould- 
ing sand. Two treatments are sufficient 
to insure thorough mixing of sharp sand 
and oil for oil cores. 

In conclusion, it will suffice to give a 
very brief description of the Sellers’ 
centrifu.*l sand mixing machine. The 
machine consists of a rapidly revolving 
table, having on its upper surface a num- 
ber of prongs arranged concentrically. The 
sand is fed into the hopper at the top of 
the machine, from which it falls upon the 
revolving table and iis thrown by centrifugal 
force from prong to prong and out 
against the inside of the cover or hood. 
It emerges from beneath the hood in a 
fine shower, free from lumps and 
thoroughly mixed. 

The table, spindle, spindle pulley, and 
bearings are enclosed in the housing or 
base upon which the machine stands, so 
as to protect effectually these parts from 
sand and dust. 

A removable door is placed at the front 
of the housing to afford access to the 
spindle and bearings for cleaning or 
lubrication. The hopper can be lifted off 
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for convenience of cleaning the prongs or 
removing stones, nails, etc., which do not 
pass between them. 

The high rate of speed at which the 
table revolves, from 800 to 1,200 revolu- 
tions per minute, causes the sand to be 
tossed with much force from prong to 
prong, thus breaking up agglomerated 
lumps of gravel or clay, insuring not only 
complete disintegration but a degree of 
mixing not attainable by any other 
method. Every portion of sand is 
thoroughly “combed out,” and analytical 
tests have shown the uniformity of mix- 
ture of heterogeneous compounds after 
passing twice through this little machine. 


—-—- 9— — 


A FOUNDRY ORDER SYSTEM. 


By L. TrsBENHAM. 

In this brief article it is not the writer’s 
intention to go fully into the method of 
ordering and storage of castings, but only 
to describe that small section of the works’ 
organisation which relates to the moulder’s 
order tickets. 

Some moulding shops have no method 
whatever, the chief object of the foreman 
being “ tonnage,” no costs being kept, and 
no check on the true outputs. The men, 
perhaps, keeping their own account otf 
work done, by chalk marks jotted down 
anywhere, and often, when some easy job 
comes along with plenty of weight about it, 
two or three dozen articles are run off in 
excess of the quantity required, which, of 
course, is detrimental to the storage de- 
partment, and, in fact, to every depart- 
ment in the factory. This necessitates a 
rule being enforced. most emphatically, that 
nv castings will be paid for other than 
those on the order card; this has quite a 
magical effect in keeping down the making 
of unnecessary castings. 

Generally the foreman pattern-maker 
and moulder receive their orders, either 
from the drawing office or the works order 
office, and perhaps up to this point the 
organisation of the management has been 
everything that can be desired. From this 
point, however, things are often left to 
themselves and to the individualism of 
whoever is charge-hand. 


Results Obtainable. 

By adopting the system herein outlined, 
which has been gradually evolved to meet 
the requirements of a large manufacturing 
works, each man will know his duties and 
responsibilities, and the cost department 
will be enabled to find the amount of pro- 


ductive labour assessed against each class 
of work, which is seldom obtainable where 
no methods, with consequent disregard for 
time and material, are in vogue. 

To produce these results, it is desirable 
to have some kind of foundry-ticket or 
job-card, such as Fig. 1, which are made 
up into book form, holding 4 to 1 page 


FOUNDRY 


TICKET 
DATE 





M 





Fia. 1. 


the duplicate copies being perforated 
to enable their easy removal, carbon paper 
being used for duplicating. 


Duties of Foundry Clerk. 

The necessary particulars are filled in by 
the foundry-clerk ; they are then given to 
the moulder, thus saving the shop-hand 
doing any unnecessary book-keeping. After 
the order is completed and the work 
examined, the foreman signs the ticket, it 
being finally delivered to the time-office. 

No doubt some of the items enumerated 
on the ticket will be found to he 
unnecessary in some moulding shops, but 





Fic. 2. 


it will only require a small amount of 
scheming to adapt this principle to any 
existing shop, however old-fashioned its 
methods might be, without causing 
unpleasantness with the employées. 

In most large shops there are often 
several seations or departments in the 
foundry, casting various metals. When 
this is the case, as a matter of convenience, 
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it is as well to have the tickets of various 
colours, such as grey for soft iron, yellow 
for brass, blue for steel, ete. 


Another Method. 

There isa variation of the above method, 
and one that would be adopted in well- 
organised establishments, especially where 
the storekeeper orders all material, as well 
as receiving and despatching same from his 
stores, thus enabling the system of 
maximum and minimum stocks to be intro- 
duced, which would be impracticable with- 
out some order system. This involves 
rather more clerical work, which, by the 
way, should always be placed in experienced 
hands, and to the uninitiated might appear 
to have a tendency towards red tapeism. 

The method of procedure would then be 
as follows:—The particulars on the ticket 
are ‘practically the same, but arranged 
differently (see Fig. 2), and are made up in 
triplicate book form (two thin papers, and 
one thick). The original copy remains in 
the book, and the other two copies for- 
warded to the foundry, one of which is filed 
in the office, and the other given to the 
moulder. By this arrangement the store- 
keeper is able to check over the castings 
as he receives them into his stores. 


Card Index. 


Also, these tickets, if folded in halves, 
will be found to be in a handy shape for 
forming a card index for the foreman’s use, 
three boxes being provided and labelled, 
orders received, orders given out, orders 
completed, the tickets being kept in their 
respective places, thus enabling the fore- 
man to see at a glance the progress of the 
work he has in hand. 


Order Numbers, 


The issuing of order numbers presents no 
difficulties, although it is hardly possible 
to describe a hard and fast rule for issuing 
same, but suffice it to say, that they are 
preferably arranged to run consecutively. 
It is advisable, when replacing defective 
castings, to have a distinguishing symbol 
of some kind in addition to the order 
number; this enables an accurate record 
to be kept of the wasters. 

When a batch of small castings of the 
repetition types are ordered, which 
necessitates the moulder having to retain 
his order ticket for some considerable time 
before completion, the quantities must be 
counted over and signed for on the ticket 
at least every day, and if uncompleted on 
pay-day, a new ticket given out in ex- 
change for the old one. 


Whenever possible it is most advantage- 
ous to keep always. the same men, either 
on day-work or piece-work, but sometimes 
piece-work men are unavoidably forced to 
put in a certain amount of day-work. This 
again, is entered up on the back of the 
ticket, which is ruled off as Fig. 3. When 
this is so, and the moulder happens to have 
several tickets, one, of course, must be 
set aside for that purpose. 

As previously stated, to work a mould- 
ing shop of any size economically, methodi- 
cal principles must be installed, and it 
pays to adopt clerical labour, to allow the 
foreman to give the whole of his energtes 





Fic. 3 


to the production of good sound castings, 
and also creates a good effect upon the 
employées by introducing methodical and 
orderly management. 


—-—-o-—— 


Messrs. M. Pat & Company, engineers, 
of Parliament Mansions, Victoria Street, 
London, 8.W., have been appointed sole 
agents for the United Kingdom and 
Colonies for Messrs. Louis Schwarz & 
Company Aktiengesellschaft, Dortmund. 


Tue National Foundry Company, of 
Erie, U.S.A., is now pouring from 200 to 
270 moulds per heat in its steel foundry. 
It recently broke the record by pouring 
275 moulds from an 18-ton heat. Al- 
though some of them weigh but 2 lbs. 
apiece, the castings would average about 
60 lbs. each, there being 580 pieces in the 
heat. This demonstrates that with 
proper furnace conditions and shop prac- 
tice it is possible to make a large number 
of small pieces per heat. It took 
1 hr. 35 min. to pour this heat. It is 
the usual practice for steel foundries to 
pour from 100 to 200 moulds per heat. 
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CORRESPONDENCE AND 
QUERIES. 


Edited by C. E. ALLEN. 


(Replies to queries in this column will be gladly 


received), 


Casting Gun Merat Prates.—Mr. J. 
Clements writes:—Your correspondent 
“ Randolph” can do much better if he-will 
proceed as follows: Instead of casting 
those 5 ft, 6 in. plates flat, he should 
cast them edgeways up, and he could get 
two or three similar plates in the same 
mould probably this way. Of course, the 
pattern will not draw from the sand so 
easily unless some taper be allowed, 
though it need only be slight; it can be 
run from the end and risen through the 
other end, from top sides of casting, not 
bottom, or as an alternative, and a good 
one too, it could be cast from both ends. 
With this way of casting there should be 
ne necessity to dry the mould at all if 
made up fairly dry, and with such a good 
gun metal mixture you should have little 
trouble in the future. Top sides of such 
castings are difficult to get, owing to any 
slight impurities, such as oxides, etc. If 
cast in horizontal position this method 
does away with the large flat area of top 
side of casting that is so often a source 
of trouble; it will also lessen the lability 
of your castings scabbing or marking. 


Casting GuN MeErTAL 
dolph’s” trowble is no doubt caused by 
overheating of the metal. Discontinue 
the 1 tb. of zinc, as zine fuses at a low red 
heat, and volatilises at a white heat, and 
distils over in close vessels; in the open 
air, at a bright red, it takes fire, and 
burns away rapidly, and is converted into 
a white flocculent oxide. The 90 per cent. 
copper and 10 per cent. tin, is a good 
standard gun-metal mixture. Use this, and 
for a flux use 4} oz. of dry phosphorus, 
place this in the crucible after it has been 
skimmed off, and stir rapidly. The phos- 
phorus causes the metal to become much 
more liquid, and when cold to obtain a 
greater density, as indicated by its specific 
gravity, than it would otherwise have ob- 
tained. Mould your plates as_ usual, 
having first drilled a suitable hole in the 
side of your flask for the runner, and when 
dry, close your flask, cotter it together, 
then roll it up on to its edge. Your mould 
will then be in the best position for cast- 
ing the plates, and allow an eighth of 


Piates.—“ Ran- 


an inch extra on the upper edge for 
machining. For facing sand a very good 
plan is to dry some new sand and pass 
through a fine sieve, and to each gallon 
of fine dry sand add from one and a-half 
pint to a quart of bean flour, thoroughly 
incorporating together. An hour or so 
before it is needed, damp a_ sufficient 
quantity and rub down until tough, and 
face with this to a depth of about a } in., 
no blackening or wash of any kind being 
needed, as this usually produces a clean 
polished face on the metal without stem- 
ming.—C. E, ALLEN. 


Mevtinc Fixe Turnincs.—In reply to 
“Reader from the Beginning,’ as con- 


siderable accumulations of turnings, etc., 
take place in foundries, it becomes neces- 
sary to render them available. This is 
usually done by washing, sifting, etc., 
before fusing in a crucible with sal-enixum 
or sulphate of potash, but very much of 
this labour may be avoided and _ betiter 
results obtained by at once fusing the 
mixture with soda ash, either alone or in 
combination with slacked lime, a few 
ounces of which is sufficient for a pot of 
30 or 40 Ibs, of metal. Take a crucible 
unfit for further service with new metal, 
charge it full of turnings along with the 
soda ash as stated, melt it after the heaits 
for the day are over, or set aside a furnace 
for the purpose, and don't fill up the 
crucible after the first charge is melted, it 
being bad practice to do so.—C. E. ALLEN. 


MiIxtuRE FOR Moror 
reply to “W. B. S. G.,” it would be a 
difficu't matter to say what is the best 
mixture for the above, as no two makers 
favour the same. Try the following, and 
if it does net give satisfaction, write 
again, giving fuller particulars as to 
weight, thickness, ete.:—Select a good 
brand No. 2 pig-iron, of which take 
280 lbs., No. 1 Gartsherrie 140 lbs., 
No, 4 Madeley Wood 140 lbs., the whole of 
which make up a 5 cwt. charge, melt in 
the cupola, and run into bars for the pur- 
pose of blending; make the bars 3 ft. long, 
2 in. broad, and 1 im. thick, break these 
up into suitable lengths for remelting in 
one or more crucibles capable of holding 
sufficient for one cylinder, it being 
essential that such articles should be cast 
from a crucible. You will find this mix 
very close and strong, and at the same 
time machines well,—C. E. ALLEN. 


CyLinpErs.—In 
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SHEFFIELD BRANCH OF THE 
BRITISH FOUNDRYMEN’S 
ASSOCIATION, 


Tue second of the series of monthly lec- 
tures arranged in connection with the 
Sheffield and District Branch of the British 
Foundrymen’s Association was given. on 
Tuesday, December 10, in the Lower Tem- 
perance Hall, Sheffield. The lecturer was 
Professor Thos. Turner, M.Sc., A.R.S.M., 
of Birmingham University, and his subject 
‘*The Crystallisation of Cast Iron.” There 
was a good attendance, and the President, 
Mr, H. Pilkington, M.1.C.E., of Sheep- 
bridge, occupied the chair. 

The subject was highly technical, judged 
from the standpoint of the average 
moulder, but aided by some excellent lime- 
light photo-micrographs, the Professor suc- 
ceeded in making very clear the cause of 
one of the greatest difficulties founders 
have to contend with in certain classes of 
castings. What moulder has not at some 
time been perplexed by seeing castings 
break when cooling, even though their 
shape has been such as was supposed to 
be equal to bearing the strain of con- 
traction, and preventive measures sup- 
posed to have been adopted. Explaining 
the reason for this was the outstanding 
feature of the lecture, and from what 
might on the surface appear to be a barren 
and purposeless lecture, Professor Turner 
managed to forcibly illustrate the remark- 
able effect the shaping of crystals during 
the solidification of the metal has on the 
subsequent strength of the casting. 
Crystals arranged themselves according to 
the shape of the casting, he said, and 
effectively showed how square edges and 
angles on a casting were an_ inevitable 
source of weakness in consequence of the 
way in which they cause the crystals to 
build up in the process of solidification. 
While crystals were interesting to the 
mineralogists, said Professor Turner, they 
were usually to be avoided by the prac- 
tical metallurgist, on account of the brittle- 
ness which they produced. Classifying 
crystals, he divided them into six systems. 
The determination of the crystal system, 
he said, required careful measurements and 
calculations, because of the different direc- 
tions of symmetry, the development and 
suppression of planes, the incompleteness 
of crystals, and the intersection of crystals. 

By lantern illustrations Professor Turner 
showed crystals in iron, remarking that he 
did not want to disappoint any of his 
audience, but to grow a large crystal 
would take a long time, at least weeks, 
and would cost a great many pounds in 


fuel; and he was not sure that it was of 
any great value when they had got it. 
(Laughter.) He’ exhibited a slide of an 
iron crystal which very much represented 
a fir tree, and the photograph of another 
which had quite the appearance of a 
Christmas tree. -As an instance which de- 
sign has over a casting in regard to its 
strength, the lecturer exhibited a diagram 
of a square-bottomed cylinder which was 
fixed at some works at Wishaw, and imme- 
diately the working pressure was applied 
it was blown in two, the cleavage being 
from the angles on the square side of the 
cylinder. Some interesting sketches were 
also given of cast guns which burst during 
the siege of Sevastapol to demonstrate that 
the square band running round the barrel, 
which was supposed to strengthen the gun 
as well as ornament it, was really a source 
of weakness, by reason of the special nature 
of crystallisation it brought about in the 
casting. The same applied to all the angles 
where the shape of the barrel was altered. 
“You must not have sharp edges, or an 
abrupt change of shape if you wish to have 
strength in your castings,” was the 
maxim he laid down. Similarly the Pro- 
fessor illustrated what happens in the crys- 
tallisation of mixtures of metals, one not- 
able instance showing how, in a two-ton 
steel ingot, the upper and central portion 
showed an increase of 25 per cent. of 
sulphur and phosphorus as compared with 
the crust parts tested by analysis. Hence 
also varying quality and strength in various 
parts of castings. The whole trend of the 
lecture was to demonstrate the essential 
need for a knowledge of this branch of 
metallurgy if a man desires to be successful 
in directing founding operations. In cast 
iron more particularly they had to deal 
with a complex ‘‘ mixture,” he said, and 
it was only by a scientific knowledge of 
the materials, backed by careful tests, that 
founders could get the proper material and 
make the castings their customers required. 

On the motion of the CHAtRMAN, 
seconded by Mr. Percy Lonemurr, who re- 
marked that the design of castings was 
one of the greatest difficulties foundrymen 
had to contend with, Professor Turner was 
thanked for his services. 


A DISSOLUTION of partnership is notified 
in connection with Messrs. L. J. Abra- 
hams, FE. H. F. Heneage, and F. S. 
Marks, mining and mechanical engineers 
Fly Place, F.C, 
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THE BRASS CASTING 
REGULATIONS. 


Inquiry at Birmingham. 


On December 16 an inquiry was opened 
at the Council House, Birmingham, by 
Mr. William Wills, a Home Office Com- 
missioner, into objections which have been 
made to the draft regulations (published 
in the Journat of July last), proposed by 
the Home Department relating to the 
precautions necessary to maintain che 
health of workpeople in brass foundries. 

The inquiry was attended by about 
seventy employers in the capacity of ob- 
jectors. Amongst the legal and other re- 
presentatives were Mr. J. J. Parfitt, who 
was counsel for the Birmingham Brass 
Masters’ Association and the Birmingham 
Chamber of Commerce; Mr. Thornton 
Laws. counsel for the Home Office; and 
Mr. W. J. Davis, the General Secretary 
of the National Society of Brassworkers 
and Meltal Mechanics. Mr. Davis inti- 
mated that he was there in the peculiar 
position of being an objector, but he had 
certain proposals to make on behalf of 
his Associaition, and he would call wit- 
nesses in support of them. 

Opening the case in defence of the 
draft regulations, Mr. Laws said there 
was medical evidence which went to show 
that persons engaged in the casting of 
brass were subject to a form of ague. 
Their health was further affected in many 
other ways, and it was also the case that 
brassworkers lived a shorter time than 
men in many other employments. The 
complaint he referred to as ague was not 
a new discovery, as it was called attention 
to as long ago as 1862. In 1896 a De- 
partmental Committee was appointed to 
inquire into the health of the brassworkers, 
and they reported that one of the reasons 
which made the work so unhealthy was 
the large amount of “smother” which 
arose when the crucible was lifted from 
the furnace. Brassfounders’ ague could 
not be reported on as most diseases could, 
because its attacks were liable to occur 
at any moment and did not last very long. 
At the same time the effect on the system 
was very deleterious. Few brassworkers 
lived to a greater age than sixty, and 
some doctors put the maximum age at 
fifty-five, or even fifty. The draft regula- 
tions were framed with a view to improv- 
ing on the special rules made in 1896, 
and by so doing it was hoped to eliminate, 
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as far as possible, the diseases which had 
proved so injurious, especially to Birming- 
ham workers. The history of the last five 
years amongst the industries of this 
country went to prove an immense benefit 
to the health of the workers whenever ex- 
haust ventilation had been employed. 
This form of ventilation would render the 
fumes innocuous at the outset, for their 
danger lay in the possibility of inhaling 
them. 

Dr. THomas Morrison Lecer, H.M. 
Medical Inspector of Factories at the 
Home Office, who was the first witness, 
said he made investigations some time ago 
in Birmingham, and found that 53 per 
cent. of the brasscasters were familiar with 
the symptoms of the malady peculiar to 
the trade. The complaint was not to be 
found in industries where there was no 
pouring of metal. Brassworkers’ ague per- 
manently affected the lungs and other 
organs. 

Masor C. T. Saumon, of the Royal Army 
Medical Corps, said he was at Woolwich 
Arsenal in 1901, and found many cases of 
brassworkers’ ague. It was in a _ badly 
ventilated shop that the cases occurred, 
and the men were surrounded by an 
atmosphere of fumes. Cross-examined 
by Mr. Parritt, the witness said it was 
possibly true that natural ventilation 
would cope with the evil, given suitable 
conditions. In 1901, when he found the 
cases of ague at Woolwich, the South 
African war was in progress, and the men 
were working night and day. 

Mr. Parritr remarked that exhaust 
plant had been tried by the Government, 
but it was found impracticable, because 
the draught cooled the metal in the pro- 
cess of pouring, and thus had an injurious 
effect upon castings. 

Evidence was then given by several 
workmen to the effect that the installation 
of ventilating fans in casting shops had 
greatly improved their health. 

Mr. J. T. Geeson said there was a fan 
in the shop he worked in, and during the 
last four years he had gained three stones 
in weight. Replying to Mr. Parerrrr, 
the witness said his work was sand-cast- 
ing. It was not so important to keep 
the air still in that as it was in strip- 
casting. 

Mr. G. Watpron, another caster, said a 
fan had improved his breathing by clear- 
ing the air of sulphur, whilst Mr. W. 
BE.i bore testimony to the fact that the 
provision of a fan had cured him of the 
“ metal ague.” 

Mr, Witu1am Lynes, who has invented 
an apparatus for removing the fumes from 
the casting shed, said the starting point 
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should be to prevent the fumes getting 
into the atmosphere. He claimed that 
his appliance would take away 80 per cent. 
to 90 per cent. of the fumes. 

Replying to a question by the Commis- 
sioner, Mr. Parritr said he should not 
adopt the attitude that the maladies re- 
ferred to did net exist. He should suggest 
that something ought to be done; the 
only question was what form that some- 
thing should take. His main point on 
behalf of the masters was that the draft 
regulations needed considerable modifica- 
tion, and the only question was that one 
wanted to make it as little stringent and 
severe as possible upon both masters and 
men. It was the desire of both masters 
and men that the position which had arisen 
should be dealt with. 

Mr. W. Rocers, a Birmingham brass- 
caster, spoke of the danger to employés 
caused by fumes arising from molten 
metal. He had used two of the extractors 
spoken of by Mr. Lynes, and found they 
were of much benefit to the men, as they 
cleared the shop of about 90 per cent. of 
the fumes. 

Dr. Rosert M. Simon testified to an 
extensive evperience of brassworkers’ 
maladies. In an ideal casting shop there 
would be either no, or very little, dis- 
ease. If a shop were ideally ventilated 
the fumes would be carried away. Brass- 
casters suffered chiefly from a kind of in- 
toxication or poisoning very much like 
nicotine poisoning. There was nausea 
and sometimes vomiting, cold sweats, and 
stomachic discomfort, and collapse. This 
was, of course, in proportion to the condi- 
tion of the workman before he came to 
work, and what amount of fumes he con- 
sumed. The greater mischief, however, 
was a tendency to bronchitis; and the de- 


fective condition of health due to bron- 
chitis might lead to phthisis. 
Dr. J. G. Emanver, of the Queen’s 


Hospital, Birmingham, said they got large 
numbers of brasscasters at the hospital. 
He had been struck with the number of 
men who suffered from the so-called brass- 
casters’ ague and chronic bronchitis. The 
men were originally of good physique, but 
they appeared to be suffering from a 
chronic kind of poisoning. 


This closed the case for the Home 
Office. 

Mr. Parfitt then called Mr. R. G. 
Everep, whose works are at Smethwick. 


He said a great deal of the difficulty arose 
from small shops. There were certain 
shops at present existing in Birmingham 
which should be closed if the inspector 
had power to close them. He had con- 
sidered the form of the draft regulations, 


and as the result of a conversation with 
Mr. W. J. Davis, had arrived at modi- 
fications which, in his opinion, would be 
reasonable and workable as between <m- 
ployer and employed. He was of the 
opinion that mufflers were efficacious in 
keeping off the fumes when they were 
used; but the use was optional, and 
though some casters did use them it was 
difficult to get the practice carried out 
regularly. If, in addition to the use of 
mufflers, there was sufficient ventilation, 
the risk of danger would be very con- 
siderably reduced. If they were em- 
powered to use fans or other means of 
ventilation without jeopardising the cast- 
ing itself—in the case of strip casting- 
he thought there would probably be no 
difficulty. He regarded Mr. Lynes’ ap- 
paratus as too cumbersome and inefficient 
for strip casting. He did not know of 
any contrivance at present which dispersed 
the fumes other than by exhaustion. 

Mr. G. Howarp said he had been used 
to sand casting for fifty-three years. 
Whenever he was engaged in pouring he 
used a muffler, and it always protected 
him against the fumes. He had had 
“metal ague’”’ about seven times during 
the past fifty years. He thought Mr. 
Lynes’ apparatus was all right for strip 
casting, but it was no good for sand 
casting. 

Mr. J. H. Barker, General Manager of 
the Birmingham Metal and Munitions 
Company, said in the manufacture of 
ammunition they had to produce brass 
strip, which had to be as sound as it was 
physically possible to make it. He did 
not favour Mr. Lynes’ plant. It was 
possible to produce ventilation which left 
the air undetrimental to the workmen, 
and, at the same time, did not interfere 
with the manufacture of the strip. They 
relied on lofty workshops, with a minimum 
cubic capacity of 2,000 ft. for each man. 

Messrs. Joun S. Harrison, Factory 
Superintendent for the Munitions Com- 
pany; J. W. Maperey; and G. H. 
Ducarp gave similar evidence. 

Mr. J. J. Parritr, representing the 
Birmingham Brass Masters’ Association 
and the Birmingham Chamber of Com- 
merce, called further evidence on behalf 
of the manufacturers. 

Mr. H. Jones, a foreman caster, who 
had been in the employ of Messrs. Earle, 
Bourne & Company for fourteen years, 
said his health had not been affected in 
any way: In regard to workshop condi- 
tions, he said there should be no current 
of air attacking the surface of the metal 
as it was poured into the mould. He did 
not think Lynes’ apparatus for removing 














fumes from the casting shed was at all 
suitable for the tube or strip casting 
trade. The men suffered a little on Mon- 
day, bet they were all right by Tuesday. 
He had suffered from shivering, but had 
never been sick. Most of the casters had 
been off ill at times, but when they re- 
turned to work they put the illness down 
to beer. He had never found any yet who 
drank milk. (Laughter.) a 

Mr. ALFRED GILEs, partner in the firm 
of Messrs. F. Giles & Son, who make 
castings for their own purposes, said the 
contention of his firm was that if the 
sheps were properly built the percentage 
of illness was exceedingly small. His 
firm had seven casting shops, and there 
had been practically no cases of illness 
amongst their casters for many years 
past. The new part of their premises was 
built with great care, and they had only 
one tub in each casting shop. Two men 
worked in each shop, and pouring took 
place about every hour and a half. The 
door was kept open during the pouring, 
and the fumes got away in two or three 
minutes, or, if the weather was heavy, 
in four or five minutes. The illness 
among casters was simple compared to 
that among dressers. He did not believe 
there were many foundries in Birmingham 
where there was only one tub in a cast- 
ing shop. His casting shops were 12 ft. 
long by 8 ft. wide, and the height sloped 
from 12 ft. in front to 17 ft. at the back. 
Fans had been adopted in the polishing 
shops with good results, ‘because there 
thirty or forty people were at work. His 
opinion was that a small casting shop 
with two people at work and only one tub 
was a better system than any other. 
One great trouble would be relieved if 
the Home Office had power to condemn 
unsuitable shops. 

Mr. §S. Sanpvers, of Messrs. Charles 
Clifford & Sons, and the Delta Metal 
Company, who do strip and tube casting, 
agreed that absolute stillness of the 
atmosphere was necessary when the metal 
was being poured into the mould. Ventila- 
tion by means of fans at a suitable dis- 
tance from the metal could be used, and, 
in his experience, it was beneficial, but 
great care had to be exercised in regard 
to the position of the fan. Two thousand 
cubic feet of air space in shops per caster 
would be ample, Cases of serious illness 
were rare among the men employed by 
the firms with which he was associated. 

Mr. J. FautKner, 74 years of age, said 
he had worked as a caster for Messrs. 
Charles Clifford & Sons for 45 years. 
During that time he had never been ill 
as the effect of his work, and had suffered 
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only from bronchitis for five 
seventeen or eighteen years ago. Cross- 
examined, he said he had never had a 
shivering, but his mates had, and a good 
many had knocked off work. Some of 
them had forgotten to come back. 

This closed the case for the 
turers. 

Mr. W. J. Davis, who represented the 
National Society of Brassworkers, said 
there was a consensus of opinion that 
there was illness in the trade, and there- 
fore he desired to shorten the evidence he 
had to submit. 

Mr. Samvuet Mitiwarp, 
the National Brassworkers’ Association, 
Rotherham, said that at a meeting of 
brasscasters on December 11, at Rother- 
ham, a resolution was passed strongly 
protesting against the statement that they 
would not use soap, towels, and nail 
brushes. The witness added that some 
apparatus was required in the shops to re- 
duce the fumes. 

Evidence was also given by Mr. A. 
Perry, of Smethwick, who spoke of the 
effects of the fumes; and by Mr. JAmMEs 
Scort, of Wolverhampton, who put in a 
resolution similar to that passed at Rother- 
ham. The Wolverhampton brasscasters 
were of opinion that the Home Office re- 
gulations should be put in force. 

Mr. Joun Jones, a sandcaster, of Bir- 
mingham, said he had had two years’ ex- 
perience of the Lynes’ apparatus, and 
would not work without it unless he was 
compelled. 

Mr. W. Baker said the Lynes’ patent 
was used where he worked, and there 
were no more fumes than would be caused 
by smoking a pipe. 

Mr. Joun RamspEen, Vice-President of 
the National Society of Amalgamated 
Brassworkers and Metal Mechanics, who 
has been a brasscaster for 47 years, said 
it was necessary in the interests of the 
caster’s health that he should be cleanly. 
It would be a great advantage if the 
supply of hot water, soap, towels, and 
nail brushes were made compulsory on 
the employers, and he would summon the 
men who did not use them. 

Mr. R. A.. Cuattock, electrical en- 
gineer for the Oity of Birmingham, said 
the probable cost of hiring an electric 
motor and fan would be £3 per annum. 
The cost of running an 18-in. fan for one 
and a-half hours a day at the present 
price of current would be £1 10s, per 
year, and the structural alterations neces- 
sary for installing such a fan and motor 
would cost £10 or £16. 

Mr. Lawes, representing the 


weeks, 


manufac- 


Secretary of 


Home 
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Office, at this point said that Mr. Parfitt, 
Mr. Smith, Mr. Davies, and himself met 
the previous night and discussed certain 
amendments to the draft regulations. The 
discussion was entirely informal, and they 
drew up a document which the Commis- 
sioner ought to see before it was made 
public. It gave the heads of the agree- 
ment they were able to come to. Mr. 
Smith had asked him to go to Glasgow, 
and the Home Office were only too pleased 
to fall in with the suggestion that they 
should see how differently the trade was 
there carried on. 


Mr. Situ, on behalf of the Scottish 
engineering firms, said it was perfectly 


clear that the whole of the case, as far 
as Birmingham was concerned, had been 
dealt with, and that of the rest of the 
country had been left alone. There was a 
trade carried on in Birmingham that did 
not seem to be carried on in any other 
part of the country, the industry in other 
places being not the least like that of 
Birmingham. He therefore asked the 
Commissioner to hear evidence in Glas- 
gow and in Neweastle and London. 

The Commissioner thought the applica- 
tion reasonable, and proposed to adjourn 
the inquiry and continue it probably at 
Glasgow. 

Mr. Situ observed that the evidence 
in regard to the other English industries 
could be submitted in London. 

Mr. Parritt said that as the result of 
the Conference between the Home Office 
and the masters and the men, represented 
by Mr. Davis, the proposals submitted t« 
the Commissioners had been agreed to, and 
had been handed in for consideration. 
He suggested that when the Commissioner 
had the Glasgow evidence there should be 
an opportunity to discuss in London 
whether the regulations were on the whole 
fair as between the masters and the men, 
The proposals submitted to the Commis- 
sioner were not hastily arrived at, but 
they were tendered only as a sort of con- 
tribution to the solution of the difficulty, 
and it was open to the Commissioner to 
say either that they were too stringent or 
not stringent enough. 

Mr. Davis said that after the Con- 
ference he had the opportunity of attend- 
ing a meeting of the men in Birmingham, 
and they were of opinion that the pro- 
posals agreed upon offered a fair solution 
of the difficulty. 

The inquiry was adjourned, the Com- 
missioner intimating that the objectors 
would recelve notice of the meeting m 
Glasgow, and that addresses on the 
evidence would be heard in London. 


BOTTOM-POURED CRUCIBLES.* 
IN spite of their meagre use, the bottom- 
poured crucible is a distinct advantage in 
many lines of work, and gradually manu- 
facturers who melt metals are beginning to 
find uses for them. The fact that they are 
self-skimming is directly in their favour. 

By a bottom-poured crucible is meant 
one in which the metal is drawn from the 
bottom of the crucible, and not from the 
top, as in the ordinary shapes. The 
advantage of this feature is readily 
apparent. All the dross which floats to 
the top of molten metal is retained and 
does not enter the mould. 

By referring to the illustrations, the 
manner of making bottom-poured crucibles 
will be seen. A tube is made on the side 
of the crucible so that it reaches half-way 
down the interior. By referring to Fig. 1, 
a cross section of a crucible of this nature 
may be seen. The tube does not reach 
completely to the bottom but only about 





Fic. 1.—A Borrom POURED CRUCIBLE. 


This has been found the best 
practice. Near the top a web is made 
across one side of the crucible. The object 
of this web is to act as a skimmer and 
prevent dross and metal on the top of the 
crucible from entering the mould. This 
web may be seen in Fig. 1. 

The method of using the bottom-poured 
crucible is the same as that followed with 
ordinary shapes of crucibles. After the 
metal has melted, however, a rod is pushed 
down the tube in order to break up the 
dross or charcoal that may have lodged 
there. It is also well to pour out the first 
portion of the metal into an ingot mould, 
and then begin pouring the mould. The 
first portion of the metal is apt to contain 
a small portion of dross that has lodged in 
the tube. 

The advantage of the bottom-poured 
crucible lies, as previously mentioned, in 
its self-skimming feature. 


half-way. 


* Brass Mould. 
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THE SZEKELY PROCESS. 

A DEMONSTRATION of the Szekely process 
for producing sand'ess castings was recently 
witnessed by our representative, and will 
be particularly interesting, as it touches 
closely on the article on sandless castings, 


by Mr. J. H. Shaw, published in the 
Founpry TrRaDE JourNAL of November 
last. The process was the invention of 


Dr. Szekely, as mentioned in our Decem- 


Until these negotiations are completed he 
is not disposed to impart information as to 
the composition with which the mould is 
coated or washed, as this is an essential 
feature of the patent. The intimation that 
Messrs. Alfred Herbert & Company are 
using the Szekely process is incorrect, for 
though that firm are casting direct into 
metallic moulds, the absence of a chill on 
the casting, which they attain, is merely 
the result of using a non-chilling pig- 




















Fic. 1.—MOULD OPEN, WITH CORES IN POSITION. 


ber issue, and the demonstration took 
place at the Rodney Foundry, Southwark. 
The process is almost identical with Mr. 
Shaw’s description, and in the course of 
an interview Dr. Szekely claimed that 
the description was of his process which he 
has already successfully established in 
America. The inventor stated that he has 
taken out a practically universal patent 
for his invention, and is now negotiating 
for the disposal of the rights in England. 


iron. It is claimed for the Szekely process 
that with any ordinary foundry mixture 
no chill is experienced, and, moreover, no 
shrinkage is traceable when the casting is 
cold. 

As already stated, the system is essen- 
tially adapted to repetition work, the 
moulds being of cast iron, and so prac- 
tically indestructible. These are made in 
the necessary parts by the usual sand 
method, and are then mounted in a shell, 
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which is so constructed that the various 
parts can be readily released and drawn 
away from the casting by means of auto- 
matic springs and screws. Ordinary sand 
cores are used for complicated castings, and 
except for the cores, no venting is neces- 
sary. The parts of the mould being in posi- 
tion on their respective adjusting beds, 
those surfaces coming in contact with the 
metal are washed with the solution men- 
tioned. The whole is then screwed up 
tightly, and the metal poured in quickly. 
Pouring is done from the top, so that the 
metal having once taken its position in 


of the process, and when taken in con- 


junction with the cleanness of the casting, 


as compared with sand mould work, pre- 
sents much that is desirable. Dr. Szekely 
had previously given several demonstrations 
of his process, dealing with the casting of 
a brake shoe. In regard to these, it was 
admitted by several eminent foundry:aen 
that, so far, everything claimed for the 
process had been accomplished, but it was 
considered that a brake shoe, being a com- 
paratively simple piece of work, did not 
constitute a sufficient test of the process, 
and. accordingly, a further demonstration 

















FIG. 


the mould is not disturbed as in the case 
of bottom pouring. An important point 
also is that the danger of bursting which 


is incurred when large sand cores are 
used in a closed iron mould is obviated. 
Only a few seconds after pouring is 


completed the mould is opened and the cast- 
ing taken out. The resulting casting is a 
smooth, well-defined, and easily machinable 
product, and a prominent feature of the 
work is the absence of any shrinkage. To 
test the question of shrinkage several cold 
castings were replaced in the mould, and 
they were proved to fit exactly. This, in 
consideration of the allowance made in 
ordinary sand practice, is a striking feature 


2.—CLOSED 





MOULD. 


was arranged, the casting in this case 
being a double motor cylinder, since it 
could not be said that this piece of work 
was other than an extremely difficult cast- 
ing to make. The success with which the 
experiment was attended was highly satis- 
factory, particularly as the inventor 
eventually found himself handicapped for 
time. Within nine days from the com- 
mencement of the patterns for the moulds, 
the complete apparatus was ready for the 
experiment, and the first casting taken 
from it was that witnessed at the demon- 
stration. The experiment, however, proved 
completely successful, the apparatus turn- 
ing out a well-finished and easily machin- 
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able casting. Mr. Shaw in his article 
states that several of the first castings 


from a cold mould have to be discarded. 
Ths inventor proved, however, that, gener- 
ally speaking, one casting is sufficient to 
heat the mould to the point of producing 
satisfactory work, though he admitted that 
the later ones were perhaps a trifle 
superior. That the success of the process 
is not dependent on the mixture was shown 
by the fact that the metal was that which 
was being used by the foundry for the day’s 


was in no way chilled or hardened by the 
treatment. Moreover, the metal was close 
in texture; that it was tough was effectu- 
ally shown by the amount of hammering 
required to break it. One of the pieces of 
the brake shoe was afterwards drilled in 
an ordinary drilling machine, showing that 
the surface of the casting coming in con- 
tact with the mould had not been in any 
way “chilled,” and, further, the metal cut 
by the drill was of excellent quality, soft, 
tough, and silky. The mixture was prac- 

















Fic. 3. 


work. It was afterwards ascertained from 
the representative of the Rodney Foundry 
Company that the mixture was ccmposed 
of a charge of 2 ecwts. hematite and 
10 cwts. scrap. 

At a previous exhibition of the process a 
brake shoe was cast, and after being 
allowed to cool for about two or three 
minutes, was, while still red hot, quenched 
in cold water. The casting was then 
broken in the usual way with a sledge 
hammer and examined, and it was found 
that, though cast in an iron mould and 
quenched while red hot, yet the surface 


FRONT 


OF CASTING. 


tically the same as previously stated, being 
taken from the cupolas in work for the 
ordinary work of the foundry. 

A notable feature of the castings pro- 
duced by this process is the absence of 
blow holes, even in the gate, which in tke 
case of sand mould work is commonly open- 
grained, and with numerous blow holes. 
The superior finish of the casting, as com- 
pared with those taken from sand, should 
allow a considerable saving in time when 
passed on to the shop for machining. 

In the illustrations will be seen 
various stages in the process of casting. 


the 
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In the first illustration will be seen the 
mould open and the cores placed in posi- 
tion ready for the closing of the apparatus, 
the solution or wash having been applied. 
Fig. 2 shows the closed mould ready for 
pouring, while in Fig. 3 will be seen the 
~asting, which was removed from its bed 
directiy pouring was completed and the 
mould opened. The fourth illustration 
gives a view of the casting, which was 


Alfred Herbert & Company, it has been 
demonstrated before a Commission of the 
United States Patent Office.” We would 
point out to you that this process is not 
nor ever has been used by us. The method 
which we use for producing castings in 
metallic moulds, which was invented some 
two years ago, and which has been in use 
in our foundries ever since, is totally 
different to the “Szekely” process, as one 

















Fic, 4.—BoTtTom oF CASTING. 


turned upside-down to show the cleanness 
of the most intricate part of the work. 


To the Editor of the Founpry Trave 
JOURNAL, 

Srr.—In last month’s issue of the 
Founpry TRADE JOURNAL, we notice that 
you give the description of the ‘‘ Szekely” 
process for producing iron castings from 
metallic moulds. In this article you say 
‘the process is an invention of Dr. Charles 
Szekely, of 113, Clement’s Inn, London, 
W.C., and in addition to having been used 
for some time past at the works of Messrs. 


of the chief points in our method is the 
use of a non-chilling mixture of iron. Dr. 
Szekely claims to be able to use any 
mixture of iron, 

You will agree that your article gives 
one the impression that the process used 
by us is identical to that of Dr. Szekely’s. 
We shall be much obliged if you will be 
kind enough to give this disclaimer the 
same prominence in your next issue as 
you have given the description of the 
“Szekely” process in the current issue. 

Yours, etc., 
For Atrrep Hersert, Lritep, 
E. H. Broughall. 
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ANALYSES OF BRITISH PIG-IRON. 





The Park Gate Iron & Steel Co., Ltd., 


PARK GATE WORKS, ROTHERHAM. 











Brand—* P.G., Lincoln.” 
| 
| Si Ss P. Mn 
Se Se = 
Basic iron | 0.55 | 0.050 2.70 2.25 
No. 3 eee oi Sa | Oe 1.40 1,60 
ge moe | 50 | 0,050 1.50 1.50 


Walter Scott, Ltd., 
LEEDS STEEL Works, LEEDs. 
Brand—“ L.8. W.” 











| G.C C.C Si SS} P Mn 
Basic iron— 

No. 1 White trace 2.50| 0.56) 0.068) 2.75, 1.40 
at a nil 2.5 0.51 | 0.096 | 2.70 | 1.00 
ee es « nil 2.50 | 0.51 0.130) 2.68 0.68 

1 Grey | 2.00) 0.50] 1.10 | 0.060} 2.75 1.50 
- wa - 1.00 1.50; 0.81 | 0.065) 2.75 | 1.44 
SCOTLAND 


Carron Co., 


CARRON IRON WORKS, CARRON. 


Brand—* Carron.” 


G.C. | C.C. Si. Ss. P. Mn. 





No. 1 5 ‘ j -880 | 1,450 
» 2 ans 3.370 250 2.275 | .045 | .907 | 1.450 
» Wena .. | 3.280 180 | 9.650 | .038 | .902 | 1.400 
3 Foundry ... | 3.350 2 2.150 | .055 | .907 | 1.311 
1.750 | .050| .905 | 1.420 


a a 3.170 230 
a gine 1.570 | [060 | 905 | 1.450 


Coltness Iron Co., Ltd., 
NEWMAINS, N.B, 


Brand—“ Coltness.” 


G.C.| C.C. | Si. s. P. Mn. 
3.43 0.022, “0.982 1.58 








3.45 | 0.20 
Dalmellington Iron Co., Ltd., 
DALMELLINGTON. 
Brand—*‘ Dalmellington.” 
| 


G.C.| CC. Si. |S. | P. Mn. 








Sars | 068 | 2.08 0.08 | 1.25 1.22 








James Dunlop & Co., Ltd., 
CLYDE IRON Works, ToLcross, GLASGOW. 


Brand—* Clyde,” 














G.c.| C.c.| gi. | 8. | P. | Mn 
No.1 | 935! 0.30; 288) 0.03| 0.89 0.62 
3. we | 280} O68 28 | 0.08 | 0.92 | 0.54 


The Glengarnock Iron & Steel Co., Ltd., 


127, St. VINCENT STREET, GLASGOW, 


Brand—* ——: 











G.c.|C.c.| si.| S. | P. | Mn. 
No. 1 3.50 | 0.20; 3.50| 0.04| 0.60| 1.30 
- 3.25 | 0.25| 3.00| 0.04| 0.60] 1.25 
° 3 3.25 | 0.30} 2.50| 0.05} 0.60| 1.25 
” 3 Hard 3.10 | 0.35 | 2.00| 0.06| 0.60| 1.20 


The Langloan Iron and Chemical Co., Ltd., 


COATBRIDGE. 


Brand—‘‘ Langloan.” 

















G.c.| C.c.| Si | S| P. | Mn. 

——— —_| — * -| -|- 
No. 1 3.45 | 0.20 3.25 0.015| 0.70| 1.00 
a 0.45 | 2.75 | 0.030 


3.10 | 0.70 | 1.00 


Merry & Cuninghame, Ltd., 
127, St. VINCENT STREET, GLASGOW, 


Brand—“ Carnbroe,” 





c.c.| si | 8. | P. | Mm. 




















G.c. 
No. 1 | B75 | 0.08} 3.60 | 0.035 | 0.93| 1.20 
erg | B45 | 0:30 | 2.75 | 0.088 | 0.93| 1:10 
= a mm | 3.25 08 | 2:10 | 0.075 | @.91| 0.92 


Summerlee & Mossend Iron & Steel Co., Ltd., 
SUMMERLEE, NEAR COATBRIDGE, N.B. 


Brand—“ Summerlee,” 


a.c. | c.c. | s. P. 
3.98 | 0.25 | | 285 |t race| 0.911 | 
ple | 


Si. 


Mn. 
1.08 




























WALES. 
The Blaenavon Co., Ltd., 


BLAENAVON, 
SHIRE. 


Brand —*‘ Blaenavon.” 


BLAENAVON WORKS, MON MOUTH- 
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ANALYSES OF BRITISH PIG-IRON—confinucd, 


The Brymbo Steel Co., Ltd., 


BryMBO STEEL AND INGOT IRON WORKS, NEAR 


WREXHAM, DENBIGHSHIRE. 


This Firm’s production is all used by themselves, 








GA C.C.| Si Ss Pr. Mn. 
No. t 10} 0.20! 2.50| 0.02| 0.045! 1.30 
oS | 0.20) 2.10 | 0.03 | 0.045 1.15 The Ebbw Vale Steel, Iron and Coal Co., Ltd., 
a | 0.45 | 1.89 | 0.05 | 0.046 | 1.00 
4 | 0.55! 1.49 0.07 0.046 | 0.50 
Eppw VALE, R.S.O., Moy. 
The Briton Ferry Works, Ltd., Brand—“ EV. S 2 
BrRiroN FERRY, GLAMORGANSHIRE 
GC. Ce. | a |} Ss. P. | Mn. 
G.c. | C.C Si. Ss P. Mn. —. - —— —— | — 
---—— -- — -- Bessemer— 
Nos. 1, 2 and No. 1 ‘as re 3.50 | 0.17} 3.50} 0.02 0.06| 0.50 
3 Bessemer 2.5-3.0 0.04 0.04-0.06 | 1.0-1.5 , 2 ove | 3.37 | 0.24) 3.00) 0.05 0.06) 0.50 
No.3 Foundry 1.0-1.5 0.08 0.91-0,06 0.7-1.0 3 + 3.05 wed aad 0.06 0.06) 0.50 
LIST OF NEW INVENTIONS. 26,131. M. Moore and J, T. Hesunert. 


Specially compiled for THe Founpry TrapE JOURNAL 
by Mr. GEORGE BARKER, Fellow of the Chartered 
Institute of Patent Agents, Consulting Engineer and 
Chartered Patent Agent, 77, Culmore Row, BIRMING- 
H'M 
24,968. F. G. Burennia. New 

the concentration 
tion of minerals. 


process for 
and prepara- 
25,357. H. Rosatt. Improvements in or 
relating to the treatment of 
ores for the extraction of metals 
therefrom. 

25,717. B. and T. A. F. W. 
Improvements in 
with moulds for 


ABRAHAMS 
LAGERWALL. 
or connected 

casting meta!s. 
25,742. CompaGNige DES ForGEs ET ACIERIES 
DE LA Marine Et D’ Homecourt. 
Improvements in and relating 
to steel suitable for the manu- 
facture of armour plates, pro- 
jectiles and other bodies. 

A. 8. Dwicur and R. L. Lioyp. 
Improvements in and relating 
to apparatus for roasting and 
sintering ores, 


25.985. 


Improvements in the process of 
and apparatus for directly re- 
ducing iron ore and subsequeatly 


treating same for the manu- 
facture of wrought iron and 


steel. 
26,210. E. Waker. Improvements in 
the casting or covering of iron, 
steel, or other metal tubes, or 
bars with lead or any of its 
alloys. 


. 


26,790. H. Hemscuemtr. Improvements 
in machines for ramming the 
sand in pipe casting moulds. 

26,810. M. Rutnensurc. Improvements 
in or relating to the concen- 
tration of ores containing wol- 


fram. 

26,877. F.  PENLINGTON, Improvements 
in or in connection with core- 
making and sand moulding 
machines. 

—— 
Durinc the six years that Crossley 

Brothers, Limited, have made gas prc- 


ducer plants, they have turned out gas 
plants of the aggregate capacity ot 
about 200,009 h.p., the sizes ranging 
from 5 h.p. to 4,500 h.p. 

















TRADE TALK. 





Messrs. C. W. Ratcuirre and F. Rar 
CLIFFE, engineers, Leeds, have dissolved 
partnership. 

Mr. J. SypeENHAM has established him- 
self in business as a consulting engineer 
at Penarth. 


Mr. F. A. Situ, engineer and iron- 
founder, of Reading, Berkshire, has been 
adjudged bankrupt. 

W. H. A. Ropertson & Company, 
LIMITED, engineers, have established the 
Lynton Works, Bedford. 

Tue Victoria Founpry, Cardiff, was 
offered for sale by auction recently, but 
was withdrawn at £600, 

Hoskins, Limitrep, engineers and iron- 
founders have acquired the Eskbank Tron 
Works. New South Wales. 

A new London branch of Simplex Con- 
duits, Limited, has been opened in 
Charing Cross Road, W.C. 

A RECEIVING order has been made in 
connection with Messrs. J. Lee & F. W. 
Millman, engineers, Plymouth, 


Proressor TurNER recently lectured 
to the members of the Birmingham 
Metallurgical Society of “ Puddling.” 


Mr. Tuos, Tri1, ironfounder, Hanley. 
has paid a first and final dividend of 
20s. in the £, with 4 per cent. interest. 

A pISsoLUTION of partnership is noti- 
fied in connection with Messrs. A. Whit- 
comb and G. H. Pym, engineers, Bristol. 


Messrs. THorneycrorr & Company 
earned a bonus of £12,000 from the Ad- 
miralty by the record success of the de- 
stroyer “ Tartar.” 

A RECEIVING order has been made in 
connection with the affairs of Mr. P. J. 
Mallmann, consulting engineer, Wool 
Exchange, London, E.C. 

Tne directors of the Wellman-Seaver- 
Morgan Company, Limited, have changed 
the title of the Company to Wellman, 
Seaver & Head. Limited. 

Messrs. R. B. Fraser and A. M. 
Brown. who traded as A. & R. Brown 
& Company, engincers, etc., Liverpool 
notify a dissolution of partnership. 


Tue Armorpuct MANnuracturtne Com 
pany, Limirep. have purchased the 
patent obtained by Mr. H. C. Pear- 
son, of Manchester, for his grip-conduit 
fitting. 
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Berore the members of the Sheffield 
Society of Engineers and Metallurgists 
recently a short lecture was delivered 
by Professor Arnold on ‘ Factors of 
Safety.” 

THe Bricutsipe Founpry ann Enat- 
NEERING Company, Limited, have during 
the month turned out two of the largest 
castings ever made in Sheffield, each 
weighing 95 tons, 

J. & R. Rereniz, Linirep, of Middles- 
brough, are supplying 35 tons of 7-in. 
diameter cast-iron pipes and other cast- 
ings to the Blyth Urban District Council 
at £4 15s. 9d. per ton. 

Messrs. Murray, Lorz & Company, 
102, Fenchurch Street, E.C., have been 
appointed sole English and Continental 
agents for the Partick Brass and Copper 
Works (A. Low), Glasgow. 

Messrs. A. H. Frievuss and J. P. 
Sparkes, mechanical engineers, Twicken- 
ham, Middlesex, trading under the style 
of the Dignus Engineering Company, 
have dissolved partnership. 


Mr. Monte Cariow has closed his bus?- 
ness at Ipswich, and has joined Messrs. 
Marples, Leach & Company, engineers. 
of 6, Victoria Avenue, Bishopsgate 
Street Without, London, E.C. 

At Sheffield, recently, 25 £5 fully paid 
Cammell. Laird & Company ordinary 
shares sold for £5 1s. each, and 30 £1 
fully paid Hadfield’s Steel Foundry Com- 
pany ordinary for £3 15s. each. 

Jounson & Puiiiips, Limitep, state 
that the agreement which they had with 
Messrs. Welding & Company, to repre- 
sent them in the counties of Lancashire 
and Cheshire has been terminated. 


Mr. W. von Rompere, of Billiter 
Square Buildings, Billiter Street, Lon- 
don, E.C., has taken over the British 
agency of the Deutscher Kaiser Com- 
pany, of Bruckhausen (Rhine), Germany 

Mr. H. J. Brackensury, of Messrs. 
Sir W. G. Armstrong, Whitworth & Com- 
pany, Limited, addressed a meeting of 
the Coventry Engineering Society. re 
cently upon ‘‘ Modern Machinery and 
its Future Development.” 

Mr. A. R. Hickiey, of Chelmsford 
has acquired the Engineering Works, 
Chelmsford, of Coleman & Morton, 
Limited, and will carry them on in con- 
junction with Mr. Howell, hitherto 
foundry manager at the works. 

Tne Linwoop Macuine Toot Company, 
Limirep, is being voluntarily wound up 
as also is the Bridgeton Foundry Com- 
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pany, Limited, the Oakley Steel 
Foundry Company, Limited, and the Sol- 
way Engineering and Ship Repairing 
Company, Limited. 

Messrs. R. A. Kine & Company, 66, 
Victoria Street, London, S.W., have been 
appointed London representatives of 
Messrs. Millen & Sommerville, Trades- 
ton Iron Works, Glasgow; Messrs. 
Smithson, Sharpe & Company, Hulme. 
Manchester; and Messrs. Laurie & Com- 
pany, West End, Falkirk. 


Messrs. H. J. Kine & Company, 
Newmarket Engineering Works, Nails- 


worth, Gloucestershire, have recently 
heen granted the licence to make and 
supply the Whitmore patent overwirder 
and brake engine for existing engines in 
Great Britain, by Fraser & Chalmers, 
Limited, of London and Erith. 

THe Stanton Iron Works Company, 
Limited, near Nottingham, have se- 
cured a contract to supply 442} tons in 
600 15 in. by 12 ft. long cast-iron spigot 
and socket pipes, also one ton in seven 
9 in. by 9 ft. long. and about 45 tons of 
special pipes, to the Llandudno Urban 
District Counc'l at a _ total cost oft 
£2,216 10s. 5d. 

Tue elaborate new shops and shipbuild- 
ing yards at Tranmere Bay of Camme'!l, 
Laird & Company, Limited, are now 
approaching completion. Up-to-date 
building berths have been constructed 
capab'e of taking vessels of the ‘ Dread 
nought’’ and “ Mauretania ”’ types. The 
boiler, engineering, and carpenters’ shops 
which have been erected are on an 
equally extensive scale, one of the new 
buildings having a length of 1,100 ft. 
Electric driving power will be employed 
throughout the works, with hydraulic 
power also brought into extensive use. 


Ow1ne to the measure of success which 
has attended the small foundry, recently 
built by Mr. H. F. Morriss at Rother- 
hithe, it has become necessary to work 
on a much larger scale. With this 
object in view, Mr. Morriss has acquired 
premises at 13 and 15, Union Road, 6 
and 8, Prospect Street, and Paradise 
Street, Rotherhithe, S.E. These proper- 
ties adjoin, and have a large area covered 
with suitable buildings. Here, new fur- 
naces and boilers are in course of con- 
struction. The new undertaking has 
been turned into a small limited com- 
pany. under the style of the Maravilla 
Metal Works, Limited, with offices at 


25 and 26, Lime Street, London, E.C., 
and Mr. 
director, 


H. F. Morriss as managing 








PERSONAL. 


Mr. C. C. Macrar has been elected a 


director of the Blaenavon Company, 
Limited. 

_ THe late Mr. J. Mackren, iron- 
founder, Elland. Yorkshire, left estate 


valued at £28,634 gross. 

Mr. E. W. Taytor, managing director 
of the Tredegar Iron and Coal Com- 
pany, Limited, has been seriously ill. 

Sir Wm. H. Hovutpsworrn, Barr., has 
sent in his resignation of the presidency 
of the Machinery Users’ Assoc‘ation (In- 
corporated), 

NeaRLY £10,000 has been subscribed by 
friends of the late Sir David Dale to 
promote a memorial in recognition of 
his public work. 

Tue gross value of the estate of the 
late Mr. R. V. Sellers, of Darling & 
Sellers, Limited, machine tool makers, 
Keighley, is £8,144. 


Mr. A. L. Boyie has been appointed 
on the staff of Messrs. May & Hawes 
consulting engineers, Caxton House, 
Westminster, London, S.W. 


Mr. J. W. SKENTELBERRY, managing 
director of the Shields Engineering Com- 
pany, Limited, has joined Smith’s Dock 
Company as their engineering manager 
at Middlesbrough. 

Tue late Sir. Wm. G. Pearce, chair- 
man of the Fairfield Shipbuilding and 
Engineering Company, Limited, left 
estate valued at £463,364 gross, includ- 
ing £325,638 net. 

Mr. W. T. Lintern, chief assistant 
to Beardmore & Company, Limited. 
Parkhead Works, Glasgow, has been ap- 
pointed chief engineer at the Ebbw Vale 
[ron and Steel Works. 

Mr. H. G. Youne, engineer and 
assistant manager to the National Elec 
tric Construction Company, Musselburgh, 
has been appointed manager of the 
Bo’ness Electricity Works. 

Mr. C. Stmmons, for some consider- 
able time with Henry Berry & Company, 
Limited, of Leeds, has now joined the 
staff of the Brightside Foundry and En- 
gineering Company, Limited, of Sheffield. 

Mr. J. A. Reavett. who, as we 
announced last month, has resigned his 
position as general manager to Manlove 
Alliott & Company, Limited, has joined 
the board of the Kestner Evaporator 
and Engineering Company, Limited as 
managing director, 
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JAMES EVANS & CO., 


Telegrams: 


“‘LADLES, MANCHESTER.” BRITANNIA WORKS, MANCHESTER. 


““BLACKINGS, GLASGOW.” 

















THE FOUNDRY 


DEATHS. 

Mr. W. Warp, proprietor of the Long 
Melford Foundry. 

Mr. H. Guy, hydraulic engineer, etc., 
Manchester, aged 40 years, 

Mr. T. Scort, of Messrs. Scott, Sons 
& Watts, engineers, Glasgow. 

Mr. P. Bucnan, engineer, of Cale- 


donian Road, Chichester. 


Mr. N. B. Situ, manager of 
Stapenbridge Iron Works, in his 
year. 

Mr. Joun Hat, a 
Yorkshire Engine Company, 
his 84th year. 

CoLtoneL E, SANDERSON 
well-known firm of Steel, 
Limited, Sheffield. 

Mr. E. Fintn, a 
Firth & Sons, Limited, 
he retired 10 years ago. 

Mr. W. J. Prim, who for 
held the post of resident 
the Houses of Parliament. 

Mr. E. Grirvirn, a partner in the firm 
of Messrs. Denny & Company, engineers, 
Dumbarton, at the age of about 40 years 

| a Ae 2 
Shotts Iron 
metallurgist to 
Limited. 


Mr. F. H. Orme, at one 
tor of the National 
pany, Limited, and 
director of Metres, 

Mr. W. Hornssy, of Grantham, aged 
69 years. He was the youngest son of 
the late Mr. Richard Hornsby, the 
founder of the well-known firm of agri- 
cultural engineers at Grantham, and 
after completing his education, entered 
the firm of which he became a director 


aged 72 years. 
the 
59th 


director of the 
Limited, in 


Tozer, of the 
Peech & Tozer, 


director of Thomas 
Sheffield, until 


many year's 
engineer at 


BLACKADDER, 
Company, 
the 


analyst to the 
Limited, and 
Carron Company, 


a direc- 
Com- 


managing 


time 
Gas-Engine 
latterly 

Limited. 
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NEW COMPANIES. 





PATTERN 
Limitep.—Capital £2,000. 
HuMmpuris 


CovENTRY ENGINEERING AND 
Company, 
ENGINEERING SYNDICATE, 
Limitep.—Capital £4,800 in £1 shares. 

W. H. A. Ropertson & Company, 
Limitep.—Capital £6,000, to acquire the 
Lynton Engineering Works, Bedford. 

R. KE. Macuitne Company, LiMitep.--- 
Capital £10,000 in £10 shares. Regis- 
tered office: 4, Bloomsbury Place, W.C. 

GrirFin  Founpry, Limirep.—Capital 
£6,000, to take over the business of F. 
E. Challens. Registered office : Stephen- 
son Street, Birmingham. 

Barnarps, Limirep.—Capital £45,007, 
to take over the business carried on by 


Barnard, Bishop & Barnards, Limited, 
Norfolk Iron Works, Norwich. 
Davin Cairp,  Limiren. Capital 


£10,000 in £1 shares, to acquire the 
business carried on at Furness Foundry, 


Barrow, as executors of the late David 
Caird. 

Joseru Evans & Sons (WoLverRiAmpr- 
TON), Limirep.--Capital £125,000, to 


acquire the engineering business carried 
on at Heath Town, Staffordshire, as 
Joseph Evans & Sons. 

G. Hopkins & Sons (CLERKENWELL), 
Limitep.—Capital £10,000, to acquire 
the engineering business carried on by 
G. Hopkins as G. Hopkins & Sons. Regis- 
tered office: 154, St. John Street, 
Clerkenwell, E.C. 

Mrireiees, Bickerton & Day, Limirep. 
—Capital £110,000, to acquire the busi- 
ness carried on at Glasgow by the Mirr- 
lees Watson Company, Limited, so far 
as it relates to the sale or manufacture 
of Diesel oil engines. Registered >ffice : 
8, King Street, Manchester, 








Ganister, Cupola Blocks, Fire Bricks, 


Fire Clay. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
Steel Moulders’ Composition, Silica Cement. 





Telegrams: ‘‘LOWOOD, DEEPCAR.”’ 








J. GRAYSON LOWOOD & Co., Ltd., 
DEEPCAR, nr. 


SHEFFIELD. 
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PATENT 


WELDING 
PROCESS 














Rea.Trape MARK- 
FOR 


BROKEN CASTINGS. 


REPAIR SHOP 


NOW OPEN. 


ESTIMATES for WORK and ILLUSTRATED 
PAMPHLET upon application to 


THERMIT Limitep, 


27, MARTIN'S LANE, GANNON STREET, E.C. 








TOUNDRy 
Sx: —“G, 


The following, selected from numerous letters, are eminent 
testimony as to the quality of our celebrated “‘A.A.A."' Coppee 
Foundry Coke, carefully selected, and despatched in sheeted 
wagons. 

From PECKETT & SONS, Bristol. 
Bristol, October asth, 1904. 

We have been using your Selected Foundry Coke for some considerable time. 

We have pleasure in stating that we are very pleased with it, as we find we get sounder and 
cleaner castings, more free from blow-holes and other defects, than we formerly did. 





From MOUNTFORT PHILLIPS & Co., Liantrissant. 
Liantri:sant, October 25th, 1904. 
In reference to the Foundry Coke you have been supplying us with for the last six months, we 


have very great pleasure in letting you know that it has given every satisfaction, and that our Works 
Manager and Workmen give it the highest praise. 


Elders Navigation Collieries,m. Cardiff. 











— ——— ee 











PRICES OF METALS. 





The following table shows the approxi- 
mate latest prices and position of stocks of 
metals Gusting © the yest two yoans 3 — 


19078. 1906 7. 





METALS, 4 
| 
Iron—Scotch pig 
warrants —_ «x. - CON |.... «-- *57/6 *67,6 
—Middlesbro’ war- 
rants ... sox: TREY Uncceteccesonses 48/7 +» 60/74 
—W.C. M/nos Besse- 
mer... PY, en a 83/0 
—o Scotch, 
Dec, 3 0) 5 ee 9,300 
Co ‘or--Chili bars, 
GMB. —_ £61 17/6)....... £105 5/0 
—Stock, “Europe & 
afloat... . tons |. po) 16,924 
Tin—Knglish: ingots 
sucaenens #125 10/0 ....... £193 10/0 
—Straits ‘ - £121 00....... £192 5/0 
—Stock, Ldn. tind 
and afloat. .. TONS |oeereeserceeee 13,452) ......00. -«. 13,320 
Lead—E nglish pig 
Ee BIB BG) .cccce x £20 5/0 
Spetter—Crd. Sile- 
OS, ee 219 5/0) .....000 £28 2/6 
Quicksiiver-(75lb.) ) 
| Se £8 4/6)....2.00 7 0/0 
apneer~ —— 
ect WEED Fecccscencces 2£33-£335)...... £113-£115 





*Settlement price. 
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CasTINGs. 
In the Cleveland district the following 
are the nominal rates current for cast- 
ings :— 


£s. d. £s. d. 

Columns (plain) ... 700to 750 

Pipes, 14 to 24 in. - 65 6 to 610 0 

be 3 to din... . 417 6° to 500 

o = 206m. - 4145 0 to 417 6 

» 10 to l6in. . 415 0 to. 417 6 

+ 18 to 2tin.. . 415 0 to 417 6 

Chairs : - 31 0 to 317 6 
Floor plates (open 

sand) 300 to 3 2 6 





Scrap. 


The quotations for scrap, subject to 
market fluctuations, are as fcllows: — 
Heavy wrought (mixed), £2 10s. Od.; light 
wrought, £1 7s. 6d.; heavy cast, £2 7s. 6d. ; 
all per ton f.o.b., London. Copper (clean), 
£53 Os. Od.; brass (clean), £40 10s. 0d. ; 
lead (usual draft), £11 10s. 0d.; tea lead, 
£9 15s. Od.; zine, £15 5s. Od.; all per ton 
delivered merchant’s yard. 








SILICA FIRE BRICK Co., 
OUGHTIBRIDGE. 

















GROUND (GANISTER, 


Wet or Dry. 


Silco Cupola Bricks, 90 °/. Silica. 


Better than Fire-clay Bricks for Cupolas. 
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Established 1863. 
Jas. Durrans & Sons, 


bo GotON 


~<a aa me 
ABR iF) 


| il 





















i = < 
a an ¢ 
PHCENIX WORKS, PENISTONE, oithu 


Manufacturers of all 
oo" ey §=—s FOUNDRY EQUIPMENTS, 
— Composition Black Lead, 
Plumbago, Core Gum, White Dust, and Coal 
Ladles, Cupolas, Fire Bricks, Gannister, Stone Flux, Loam and Sand Mills, Casting 
gs, Brushes, Wire Brushes, Core Ropes, 
Riddles, Sieves, Barrows, &c. 





Dust. 





tuds, Chaplets, Pipe Nails, Spri 
uckets, Spades, Forks, 


Cleaners, 
Bellows, 
IMPROVED FOUNDRY RATTLER or FETTLING DRUM. 





MU 


amount 





of work of a superior quality, 





“ei 06s 
These Machines are invaluable for a Foundry, doing a lar; 
ina much shorter time than can be done by hand, without skilled labour. 
“Dear Sirs,—We have been using your best Blacking for a large number of years, and always use it 
on our large Ingot Moulds, which, as you know, we have made 7 to 85 tons in he 
“ Yours faithfully, THE BRIGHTSIDE FOUNDRY & BN“OINBERING CO., LD.” 
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THE “COVENTRY” 


MOULDING MACHINE. 


(By Royal Letters Patent.) 


A 
without 
Power 
Machine Power. 





MADE BY ——————=e 


THE BRITANNIA FOUNDRY CO., 


COVENTRY, England. 
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SITUATIONS VACANT AND 
WANTED. 





"1 OUNDRY CHEMIST.—Wanted, 

Chemist, with a practical and intimate 
knowledge of Cupola and General Foundry 
Practice, capable of directing the mixing of 
metals for all kinds of castings. — Apply, 
stating age, expe rience, and salary expec ted, 
io ‘ ‘ FERRO,’ =. BROWNE'S Advertising 
Office, Glasgow. 


OREMAN MOULDER, EXPERIENCED 
in Hydraulic and Engineers’ Castings, 
also repetition work: non- society ; ; age 39; 
good references.—Address A. H., 49, “Baker 
Street, Luton, Beds. 


ATTERN-MAKER.— Wanted, a 

thoroughly capable man as manager 
of pattern room in muslin manufacturer’s 
warehouse ; state experience. — Box 607, 
Offices of THE FOUNDRY TRADE JOURNAL, 
165, Strand, London, W.C. 








NOTICE. 








= 


CARNEGIE RESEARCH SCHOLAR- 
SHIPS. 








é ie Council of the Iron and Steel Insti- 
tute will shortly proceed to award RE 
SEARCH SCHOLARSHIPS founded by Mr. 

Andrew Carnegie. 

Candidates, who must be under 353 years of 
age, must apply before February 29th on 
special Forms to be obtained from BENNETT 

. BRouGH, Secretary, Iron and Steel In- 
stitute, 28, Victoria Street, London, 8.W. 








FOR SALE AND WANTED. 








FOR SALE AND WANTED. 
( Continued.) 








OUNDRIES, one within 30 miles of Lon- 
don and the other in Scotland, with 
extensive and substantial Buildings, partly 
equipped with Plant, to be SOLD by PRI- 
VATE TREATY.—For details and terms 
apply to FULLER, <7 egh Sons & CASSELL, 
11, Billiter Square, E.( 


OR SALE, 7ewt. Steam Hammer, 10in. 
cylinder, 24in. stroke, piston 4in. 
diameter, separate hammer block, first-class 
condition ; total weight 7 tons. ”— Percy, 
High Street, Cullompton, Devon. 





RON FOUNDRY, NEAR BIRMING- 
HAM. Cast Three Ton Casting ; vast 
stock ; general patterns ; low rates; magnifi- 


working order ; Price £1,200, or 
— James D. AVIES, Engineer, 


cent yard ; 
nearest offer. 








Wednesbury. 
OULDING MACHINE FOR SALE, 
Yin. by 3in., four-cutter, splendid 


condition, by Robinson, Rochdale, at £60 on 
rail.—ELy JOINERY Works, Liantrissant, 
Glam. 


Venta SPINDLE MOULDING 
MACHINE, by Kirehrer, table 39in. 
py 351n., complete with countershaft, cutter, 


ete. 
FRET SAWING MACHINE, with 30in. 
square canting table, by Robivson. 

FRET SAWING MACHINE, with 30in. 
square canting table, by Savage and Son, 
FRET SAWING MACHINE, with table 
25in. by 2lin.. by Jenkinson & Son.— 
Watts, Ltp., Canal Street, Nottingham. 





OR SALE, FOUNDRY, up to date, with 

house, plant, shops and tools complete. 

Owner retiring. — Address BREHAUT, St. 
Sampsons, Guer nsey. 





OR SALE, PATENT ROOTS' 
BLOWERS :— 
No. lasize ‘‘ Allday’s ” 6 in. outlet, as new. 
— ‘*Samuelson’s” 7in. _,, ws 
5a ., ‘“TVhwaite’s” 4in.  ,, ms 
em we oh . = 
‘Baker's ” eek. . ‘a 


Three Air Compressors. 
Address : J. 


IGHT, Wolverhampton. 








WHY RISK 


Your Heavy Casts? 


USE OUR GHAPLETS. 


They have solid heads 
and Shouldered Studs. 


They are made full size and weight, 
and fewer are required in a cast. 


Write for Samples and Prices to the Makers, 


WM. MOTHERWELL & CO., 
KINNING PARK, GLASGOW. 
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LISTS HAVE YOU A GOOD LIST OF COLLIERIES, IRON, 
STEEL, TINPLATE AND ENGINEERING WORKS? 

This _publication is compiled by 

Specialists, and the field it 

occupies is peculiarly its own. 


ITS CLAIM IS ACCURACY. 




















Many Rew 
Features in 1908 
Edition. 


Centh Edition 
Ready 

in January, 
1908. 


NOINEERING 


LOUIFD TRADFS 


*~ 
’ has Leen the recognised authority for over 
RYLAND S DIRECTORY © a quarter of a century in the trades to 
which it appeals. 

Its staff is largely composed of Engineers who have either served their 
time in the shops, or are technically educated. This expert sifting means a 
great monetary saving to those requiring a directory. 

If you are desirous of pushing your business in the Colliery, Iron, Steel, 
Tinplate and Engineering Trades, either as Producer, Manufacturer, Merchant, 
Agent, Traveller, ete., it would prove most valuable to you. 





& : Q 

in CRIPTION ORDER FORM, 7 

PRICE( Prepaid) 25/-NETT, 8 Pecwrscs. adhe , nn value for ms 
CLOTH BOUND | the 1908 issue of Ryland’s Directory. = 

, OR aociaiknicans screccrcempanencnrieneoss 7) 

Morroco Bound 30/- Nett. : adress PALA DA AS Ae 2 
er. __,_-tripienrnsiantonns euneenetensionernepenene i8 


Pamisnine “The Iron &Coal Trades Review,” 165, Strand, London,W.C. 
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GAS CLEANING FANS 


For Producer, Blast Furnace and other 
Gases. 





Undoubtedly the most Successful Fan 
for the Purpose on the Market. 


W. J. JENKINS & Co., Lo.. 


GAS ENGINEERS, Ete., 
RE TEORD. 























WEIGHBRIDGES. 


We are SPECIALISTS in 


WEICHBRIDGES and WEIGHING APPARATUS 


for RAILWAYS. 
DOCKS, 
COLLIERIES, 
ENGINEERING WORKS, 
MANUFACTORIES, 
and Every Commercial Purpose. 


1 Ton to 100 Tons. 


PARNALL & SONS, Ltd., 


Narrow Wine Street, Bristol. 
10, Rood Lane, LONDON, E.C. 
12, Alexandra Road, SWANSEA. 
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TAYLOR @ HUBBARD 


CRANE BUILDERS, 
ON LEICESTER. 


CRANES FOR 
ALL PURPOSES. 


















High class 
Work 

STEAM and 

@ Prompt 

ELECTRIC, Delivery. 

Telegrams : Nat, Tel. 

** LIFTING,” 575. 
LEICESTER. 


















DAY & MILLWARD, Lta., 


ESTABLISHED 170), Suffolk Works, 
BIRMINGHAM. 


MAKERS OF EVERY 
DESCRIPTION OF 
WEIGHING 
APPARATUS. 





Sy 
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“CHARLIER’ MELTING FURNACES 


(USING CRUDE OIL). 


THE MOST WONDERFUL INVENTION OF THE AGE FOR MELTING, 
6 CWT. IN 3S MINUTES 
GUNMETAL, BRASS, MANGANESE, PHOSPHOR 
BRONZE, ALUMINIUM, IRON, ETC. 


SAVING 50% TO 70. IN YOUR MELTING BILL. 


IMPORTANT POINTS : 
NO CRUCIBLES. — NO COKE. — NO ASHES. — LESS FIREMEN. 


( a ae 7 Adopted by 
Wee zack Sa ee et Pee all up-to-date 
’ Foundries 
in the United 
Kingdom. 























1,000 in use in 
America. 
200 in use in 
France. 
65 in use in 
Paris alone. 














L — = EAE eae ) 


NOTE Fy The General Founder who melts a great variety 
———————= Of Metals in the course of a day may think thre 
Charlier Furnace wiil not accommodate itself to the conditions 
ruling in his shop. But such is emphatically not the case. 
The point overlookec is that the Furnace is quite Six times as 
Rapid as a Coke Fire, therefore from a No. 2 Furnace quite 








Four Heats of 100 can be run in one hour, say over 30 ina 
day, allowing ample time to clean out after each charge. 
Demonstrations by Appointment. 





COMPLETE INSTALLATIONS ERECTED BY 


BENNETT & SON, 


CONTRACTORS TO H.M. GOVERNMENT, 
42, Trinity Square, Tower Hill, LONDON, E.C. 
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FOR HEAVY ... «= = = 
MAIN LINE CURRENTS. 


‘GR ANI y cONTACTOR 





SWITCHES. 


NO SLIDING CONTACTS. NO ARGING. 
POWERFUL BLOW-OUT MAGNETS. 


Old Contacts removed and new ones inserted 
in less than Two Minutes. 





MADE UP TO ANY HORSE POWER. SEND "FOR CATALOCUE C. 
ADAMS’ MANUFACTURING CO., LD., 
Mees Now Bond Street, W. BEDFORD. 



















GEORGE RUSSELL & 6O., LTD., 


MOTHERWELL, near GLASGOW. 


ENGINEERS 


And BUILDERS of 


Cranes 


AND 


Sheers 
ELECTRIC, 
STEAM, 
ano HYDRAULIC 


OF ALL KINDS, 
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Telephone No. 47 Telegraphic Address: 
Heaton Moor. MANUFACTURERS OF e Herole, Reddish.” 


Crystal Canadian Corundum, 
CARBO CORUNDUM 


AND 


EMERY WHEELS, 
For Foundry Use 


ALSO 


ALL CLASSES OF 


GRINDING . . 
MACHINES. . , 


Send for Catalogue and Prices. 


B. R. ROWLAND & CO., LTD., 
REDDISH, Near STOCKPORT. 














-_ 














A REVOLUTION IN 


Pipe Foundry Practice 


For 
Pipe Cores, 
18 ft. long and 
2 in. to 20 in. 


diameter, 


W. Jones’s Patent 


CORE FORMING MACHINE 








JONES & ATTWOOD, 
STOURBRIDGE, ENGLAND. 











A 
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Special. . 


1 UNBRE Ai, 
jaan LADLES 










= 
& A Quality. . 
FS, =" 
= = 
: = 
s 2 i 
= = - for . ; These Ladles are manufac- 
= = ‘ tured by a patented process, 
= = each from a single steel plate 
4 = without weld or rivet. They are 
= = . extremely light, being at the 
= > : 
= = same time the strongest and 
= 4 3 most durable in the market. 
+ 4 r- 4 Ladles to contain 56 lb. of metal 
— — 


only weigh about 7 Ib. each. 
They are made of all capacities 


from 30 Ib. to 60 ewt., with or 
; without lips; also mounted or 

H unmouated, They are also suit 

* ; able for chemical and m>tallur- 


gical processes. List of sectious 
and prices on application to 


CHAS. McNEIL. 


Ka KS 
No G PARK spon wor 
bf 





GEORGE K. HARRISON, L**- 


Fireclay Brick Works, 


STO U RR at re I DG E. Can viesteenae In aisiiadaiins. 






















CORE 
MACHINES. 


ROTARY TYPE. 


Vent 
Wire 


No. 2 9 2" to 23" 
No. 4 “- Zz to 3” 
No. § “ 23" te 7” 

Syuare, Oval, and Flat Dies to orde 


”” 


Plunger Type for Brass 
Foundries, 
Capacity, 3," to }". 
Piston Type ...... Capacities up to 6 in. 
— PROMPT DELIVERIES. — 





No. 1 Capacity, 2" to 13" round. 


Horace P. Marshall « Co., eens. 














——— 
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IMPORTANT TO IRONFOUNDERS. 








MOULDING MACHINES 


FOR REPETITION FOUNDRY WORK. 


ILLUSTRATION 


HAND 
MACHINE ogi —— 


For Small 
Repetition 
Work, 
Giving 
Rapid and 
Economical 
Production. 













Ss MAKERS ALSO 
o- OF A. 


"HAND 
RAMMING 
fer MACHINE. 


Where a Deep 
Lift is Required. 
Can be 
Operated by 


i ig Unskilled 
= ee | ——_. Labour. 











MOST EFFICIENT AND ECONOMICAL IN USE. 


orn” MAKERS ROOTS’ “ACME” BLOWERsS. 


FULL PARTICULARS FROM 


SAMUELSON & Co., Ltd., BANBURY, ENGLAND. 


SEE OUR ADVERTISEMENT EVERY ALTERNATE MONTH 
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Telegrams: TUYERE, MANCHESTER, ON ADMIRALTY LIST. Telephone : 70, OPENSHAW. 


FOUNDRY CUPOLAS, 


ALL TYPES. 


CHARGING PLATFORMS, HOISTS, &c. 


WEST GORTON, 


T. DAVIES & SON, MANCHESTER. 











SOLE Makers of * PEHRSON’S PATENT 
STEEL MOULDERS’ GREENSAND.” 


GROUND GANNISTER, STEEL MOULDERS’ COMPOSITIONS, 
SILICA (CEMENT. 








GANNISTER BRICKS, FIRE BRICKS, STOPPERS and NOZZLES. 
CRUCIBLE CLAY for ALL PURPOSES. 





J. & J. DYSON, SMsitiels, Gannister works, SHEFFIELD. 














Telegrams—* Dyson’s, STANNINGTON.” Telephone—No, 702 SHEFFIELD. 
CHAS. HALL, COLD BLAST PIC-IRON. 
Foundry sageiatte — 
Maker, —— 2 
DANTZIC ST., MANCHESTER. BRAND 
STEEL WIRE an 
BRUSHES. 
Chaplets and Studs a Speciality. salina e: — 

















STOURBRIDGE FIRE BRICKS 


OF BEST QUALITY FOR LINING CUPOLAS 


— IN STOCK, ALSO MADE TO ANY DESIGN. — 


Linings Stocked to Customers’ Plans to ensure IMMEDIATE DELIVERY. 
All kinds of ick it: Goods of — — 


HARRIS & PEARSON, STOURBRIDGE. 


Telegrams: “ Fireclay, Stourbridge.” Telephone: No.7 Brierley Hill. 
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‘WwW ; strongly recommend it to all interested in foundry woik.”—Enginecr, 
Medium 8vo, Handsome Cloth, Fully /llustrated, 15s, vet. 


GENE RAL FOUNDRY PRACTICE : 


A Practical Handbook for iro», Steel and Brass Founders, Metallurgists, and Students of Metallurgy. 

By A. MeWILLIAM, A.R.S.M., and PERCY LONGMUTIR. 
ConTEN'ts,-—Introduction.—General Properties of Matter.—Moulding Sands.—Facing Sands and F: acings,— 
Foundry Tools.—Moulding Boxes. Handling Material in the Foundry.Open Sand Moulding. —Cores,—Ele- 
mentary Aspects of Moulding.--Green Sand “Moulding. Securing Cores in Moulds, Moulding from Guides,— 
Bench, Oddside, and Plate Moulding.—Machine Moulding. Dry Sand Moulding.— Loam Moulding,—Chill 
Casting.—Casting on other Metals.—Burning.—Weighting and Binding Materials. Shrinkage, Contraction, 
and Warping.—Dressing Castings.—Common Faults due to Mould and Pattern.—Malleable or Wrought Iron, 
Steel and Malleable Cast Iron.—Cast ee tefractory Materials.—Fuels and Furnaces.— Mixing by Analysis, 
— Remelting.—Working the Cupola. —Further Treatment of Cast Iron.—High Temperature Measurement,— 
Steel.—Notes on Metals other than Iron,—Alloys.—Mechanical 'Testing.— Mic rographic Analysis.—Common 

F: aults. —Foundry Management. —Inpex. 
‘The exhaustive work by Mr. MeWilliam and Mr. Longmuir may fairly be regarded as marking an epoch in the 
his tory of Tronfounding. and should help generally in effecting a clear understanding of the subje ct.” — Nature, 
The student of foundiy work . . needs no other text-book, The book contains a tremen- 
dous ¢ amount of information, and is we u written,”—-ngineering Times, 


LONDON: CHARLES GRIFFIN & co., LTD., EXETER STREET, STRAND. 




















Contractors to the Admiralty and on India and War Office Lists. 


THE CONSOLIDATED PNEUMATIC TOOL CO, Lr. 


Pneumatic Appliances for Foundries: 
PNEUMATIC 
SAND 
RAMMERS 

for Ramming 

Moulds. 


Made in several sizes 
to suit all requirements. 





BOYER and KELLER 
PNEUMATIC 
HAMMERS 
for Chipping, 
Scaling and 
Fettling 
Castings, &c. 





SAND SHAKERS—Post, 


ae ee woe COMPLETE PLANTS 
types. 


AIR-COMPRESSOR, under one guarantee, 
Motor Driven, with Silent Chain. 
GENERAL OFFICES :— 
PALACE CHAMBERS, 9, BRIDGE STREET, WESTMINSTER, S.W. 
Workshops and Showrooms within a few minutes’ walk of the Offices, where PREUMATIC 
und ELECTRIC Tools can be seen in Operation. Inspection invited. 


Te’egraphic Address; ‘‘ Caulking, London.” Telephone Nos.: 2052 ani 3957, Gerrard. 














CUPOLA LININGS of 
‘“‘Black Delph” Firebricks 


combine great refractoriness with high 
resistance to abrasion. 


E. J. & J. PEARSON, Ltd., STOURBRIDGE. 




















oe 


ET Cee aa Ta 
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ENKE'S HIGH-PRESSURE BLOWERS. 


First and best system with broad metallic 
tightening surfaces. Entirely of Ion. 
Without any sofc packing material. 


For pressures up to 3 meters of water 


column. 
Highest Efficiency guaranteed. 
Newest Improved Construction. 


Patented Compound VENTILATOR 


Small number of Rev of Revolutions Wo whing woirelessly. 


—e a 2 HONIG & MOCK, Lip. Hh ta 


Contractors to the Admiralty, Etc, 

















FIRE BRICKS & GLAY§ |¥: W. & ©. J. PHILLIPS, 


23, COLLEGE HILL, 
GUPOLA BRICKS. Cannon Street, LONDON, E.C., 
BEST QUALITY, 


cieeenaieaiapies Publish a Special 
tal ted to 
Lessees of Delph and Tintern Gatatagne Gevete 


a NS COR eae Se MODERN FOUNDRY EQUIPMENT. 
KING BROTHERS, Bert of Everything for the 
STOURBRIDGE. Foundry, and is in fact the first 














Charles D. 
PHILLIPS’ 


Registered and [wproved 
No 356,812 


FOUNDRY 
CORE OVEN 


built in wa 


British Catalogue of its kind. 


ELASTENE 
CORING. ROPES 


Are superior to Hay or Straw Bands 
and are now extensively used in . . 


ALL LEADING FOUNDRIES, 


Sule Makers— _—_ 


CITY of LONDON WOOD-WOOL Co., 


Contractors to H.M. Government, 


Piover Street, London, N.E. 


Head Office— 
Emlyn Works, 
Newport, Mon., 


(and Gloucester) 


Est sircnep 29 vrears 





Zo éeeseeaaaoe 




















ON ADMIRALTY, WAR OFFICE, AND INDIA OFFICE LISTs, 


SPECIAL a 
BLACKINCS CARLTON 
FOR SLACKING 
HEAVY FOR 


ENCINEERING (Iron Moulders). STOVE worRK 


MN STRAW ROPES and other Foundry Requisites, MM 
THOMAS WILKINSON & CO. LTD., MIDDLESBROUGH. 



































FOUNDRY 
PLANT. 


Cupolas, 
with or without receivers 
or drop bottoms. 





Roots’ Blowers, 
belt, steam-engine, or 
electro-motor driven. 


Charging Platforms, 
Hoists, and Ladles. 


ECONOMICAL RESULTS 
GUARANTEED. 











We are also Manufacturers of Steam Hammers, Smiths’ Hearths, 
Centrifugal Pumps and Fans, High-Speed Engines, and the 
** Bradford’? Patent Boiler Feed Pump. 





CONTRACTORS TO HIS MAJESTY’S GOVERNMENT. 


THWAITES BROS., Lt, 


Vulcan Ironworks, BRADFORD. 


Te egrams :— 
“THWAITES BRADFORD.” 





Telephone :— 
No. 325 BRADFORD. 


London Office: 
96 & 98, Leadenhall 
Street, E.C. 


CATALOGUES ON 
APPLICATION, 
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ADMIRALTY LIST. 


MOST 
SCIENTIFIC. 


MOST 
ECONOMICAL. 


BEST 
IN THE 
MARKET 


Highest 
melting 
efficiency. 


Telegrams : 
**LADLES, 
MANCHESTER.” 


WAR OFFICE LIST, 


NONE SO 
GOOD AS 
EVANS’ 


RAPID. 


Ask for 
Estimates 
and Copy 


Testimonials. 


Telephone: 
2207 Nat., 
Manchester. 


JAMES EVANS & CoO.., 


Britannia Works. 


Manchester. 





